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oLljL^JI)) John Donne oj^ JLa 

^jL-ujVl Lai tj_UsL>J! 3j_u_ul 4»j«Utl CjIjJ 
4_lAjJ ^LLa3-a JjJiJl I Jufc «£)_}» <JLa . ^ \ i 3 ~,,, a 
t^jl <.<i )%1 ^jLa-t-uJI _j j >U l _ J ^£ ^ r 3t_U_uJ,l n 1 s >"<r VI 
(j\. j j-jLaj (^jJI JjijLaJt <-djj| 4 j' j-j£. 

(j-a . \ 4 ♦ J a CjUIj_ lj> J1 cTJ-JJ (jLcajVt 

^j_luL> Lt Jlc JJ U> A a (jLiujVLb : 4-tLaJtJI 4_o*l_Lll 
4 *S I t» 4 _jLj_>. ^JaJj 4j| 5j jJSjlJlj 3j^l jJI 

»Ji3~ mi Uj j-doL>Jlj ^-uaLU L^j?t_u_aj 
oljLu^Jl ^J! ^LajJ! I Jl^ 

Neanderthal JLjjJuLu Juil^ . 4_ul juJ! 

0 L)ij_a Lr^l J-lS 4—Lt_u 50 , 000 

j-5Lj3J 4jLj £)5Jj La-4 (j^J 4 U 3 j ^fLa j_Aj) 

C-LjLSLs .(jrLLvIjJI J <*VUI ^j-4 

-4ja- 1 < o Ij CjIjjIj ^LjlLs <j_a 4 1 j 31,1 3 Ll>J1 

£j-a alj-ljl Jl_Lc J_<_u_>JI 

.Jj 4_L<ji 35,000 j->-) j 

CjLjLjJ ^ Ju31 Jjla £)L_uj^/ 1 ^j-ujLa La£ (.^ 

l " 1 1 ^ ' <• (_yj ij_a_LaJlj ^ *L%1 > ,*VI * c_aJL_uJI 3 _}LlC. 

Cilj^Jira jtjiUt l OjljSJl 4_tc. La->dI dj^ljJI 

(j^o jL*a-Vl JSLJuj jlsj .udJi J£Li Loj 


gjjLJI jo* SjSi 


1900 CjI Ju ('^g-c^jjlu-u JMUl 4- o i r - x^ aJI ilt- i li-U 

IJ iCjl JjV^U cLj^Ul j^yj J_3jJI ^Ju3l 4 _U_uL>. 31 I 

L^a-laTi-Lo j*ar 1 in (Luj_3j (J_l3 4_u_u 2500) j. <«oa ^j-A j-ojJL 4j 

^LoLcu LjljLLs lLI 1_LA ^jl £pl ^_^JL>JI . J_uJl CjLjLia_U3j Nj^*t 

fiLxjJiia a \JiiJI .j-udL>JI {jpyuj fjjA jlj-<a]l ^1 <L>-L>JI 4 j ^ < <m 

^ 4 ] JljV 1 lot ‘.4 j^JSeIlII <j_4 ^JjlIII £>£■ ^ MM U 

Ij_jj-SLj 1 1 ^Jl ^_l3L>JI J^ujj ch° 

^Jii-4-4—n-uL«-uVI ^L$H < < 1t-w s &.4_t^ Lu-t-uI ^lr. 

tCjl^jVl ju3t_j,J . 4_JJ^J!^ jLcJI (j_4 1^) Ju3-j1_lJ I ^Jl^. ‘ t^sl A^.tl 

(jrul^-311 (j I U5 - . 1 3 u 11a LLa-tlaieJ iSLj I JjIdj ^jl^ljlcl! 4 j 1 4 f■ 

. ,J . 3~ , ,.t,l i jj All i_J Lllu Lj 4 Lb^oJJ CjVjL?C- 4 ( jy jfc JlJ-uJsl 4 Ll3jJi-<-u \ J 4_J_U jJI 
j-<-u 4_uoLv. tCjjJLlj dLpJlj 3_}^jJL 4 _j_4j_jJI 5j_t3JI tciJLI3 .£>C <^>4j 

^1 jjVLj ^JLc ^ jl3lt£.VI ^ylc.-c-uj ^Li-izCo. jJa t 4lLufcjj cjjJ .1 

L> jj y 3 ^3 

« ij\ 11 1 iVI 3j U ^ (j\ 1 \ j 1 1 "i mi j I jjjLiJIj ^LajJI ^_tc 

^_^_c^ULl 5l :0 Jljvj Lj>JI OJ) <*» J *J j3jJl>. ^ua^JI 

Jean Piaget i _ r J>-Lu (jL>* «4j>jcr^l Jj . 11 " ^ ^ mi >4 

L^JLjuj diLLselu-ol j Ai >^1 1 3j^*tl^j„A/tl ^JLc 

. 3ju>.j_4 j! 4 _j_I»Lc Ci mi j I ^jLajJI £j\ 1_4^ . 4HJj-3la 

^ L4L4J Sj-jLilil 4 _uLl 1XI 4 3h•>,U CjUJLII (JjA 

(^^JLL<_uJLI) Hopi J^L^I 15 Lj^-cI -ij-L<k 4_ii tiJLIi Jlilc.^j^_ua3 

^-udLU 4JVjJJ S^jU t JLI 4_u_ 4^JI ^u-saJI L^_l3Ij IjLSlal j-3Il3j 

4-n.u-LlL j iSL)3 ~« 1 ^.tlj 

4j>.jJ Jj .<(4^^111,1 j-&3 j I 3jjJl ^ i^> n l_4 JlIc Cj Jl^j 1 _4» jjfc 

^ I^m.j L7 lJI St Zenobius Botticelli 

(*) 

^ iZUulZj l^lL>ol ^ J 4j-u ^ aj>y*.ya La 

[.^>-ljJU] . 4_<aie_^> 4 jJ)j-«-C. 4j^j?cjn. 4j^jI J CjLljj^j t j-a ^ .(J 1700- 1900 «O - ili-I.I» 

■ 



ijlojJI gjjb 


{jr £i Ia-L^JV- Cj^Lj CjU^>J JJ <tl y^>C \A \ Ujl 

^UjJI ^c. AjjkLa-o £)I jjfc 4Jii_aVI 0 j_a> 4-lLc. JjG Laj .3 jl>.1j 4JL>.j»« 

0 Jl£J L-LlC,JJ . CjIjI (>l ->.JI (- < Ml *W 3j—L^-l' L$j (j Ij i£C_Jjlj L 4 ] 

L^Lpt-j L;r lll 3ljcr,Uj t ^jjLJL) ^oL>JI llt-uL<- ll>.^ ^llu j_a> 4_3_j_iL>JI 
£)-£■ (jL-tuVl ^-ukLi-o Cjjjlajj CjLtfuJ ( 3 (jjl . 4_j_u_u_(JI j-uzlC. 



L^_jI JljLojJI jl rt~ r.Vlj .O-jliJ,! jLfc>.| t j-0 jIj^ ^JL*JI ^ JliLa J^j\ J^Ual 

«±jlju>-? jj-a tdJi (jrjJlju£.VI JU-OjJ JLCOJ-4J 4 _LcoI 


^U.3l» d UjJ» 

CjIjI 1^1 ->|JI j-j \-uj d<_jL£ tO_JJ lj>JI <_JjJlII j_c jjLj jLiaJ 

^j-c. 3jI_j_c.-^_ t JL>JI ((tfiJllLlI ^JL*J!» {j\-uj ciJJj L^jLiio-jcjjLllI Luj_3j 

^LlU 4_u_*_a i 4_^v.1jILa 4j?e_ajJ_a ajuJuus 4jj^j 3 jl 4 _lLl3 CjLa^ZL?e-4 
jl 4ij3Ml 3_cl_u-^JI «4 tj«UU j-itaJI I <^Uj 

0 J 1 Jt JJLa 3 j j mi a (J=r ^ ^-S^c-Tlj tjr ILll ^ A 4-lSLjJ.I j I 4_aJl3IUI Lc>»jJ j-tSJiJl 

Ljlj-j-a L^jLpJ ^LlUJj J-Loj^Ij U>!j t4jjui3lll CjljLia_>JI 

■ 



£jjUII j*c o^l 



»U MijJl <Lv^JI ^ 497 ^Lc. ^_l 3I LUI L-cA-jJ t < <«Vi 


8 


qLo jJI gJjti 


^jlj) CjI j 1 11 ^J_A (J^La it i L)j_uL*_e-J j_Aj) LuLujI 

(- « < n^V. L_uL_u I ^jljua JjLSeTtJ (I job 1 \j 4jI_*JJ 3_ijjL5fc_C CuSC-US I 

j Jj i4_Ca_clx jjj (^1 L^jjJ CjLjl^Tl>JLI 4_j_JIx £j[£ I Jl£Laj 

«CjLxL<_u)> ( j r JI p ,, ■ ^ 11 ^jLcjJI £-^_j ^ I Jlj?c_IL<_u V L^jjJ 

tj£j fdl ^jl i inti JlL Lc ^j-%J L) ^JlIIj a \j L»11 3 Jo. jJJ g> 3iU 11 3jj_^aJL) 
Lc IjjLjj • (jLc^U «Ja^J-t^aJLIJ J)miUI J^-taji!! j. <<o*>Jl-J 4 _jJL_c CjI 
4-3 Jl_j ^e-Ajl-exI j-^Juj ^^ mi 3\T (jy ix QJ)^ MtJ 4 _u 3 JjJI CjL vw JLI ( jr a (j-ullJI 

£__C ^j t e A l^_c| ^-<-uJ 1 J- 1 —^ 1 4 . ^jCLcuJI JJX t_ imi'V 

CUjl^j . Cj Lj_3jJ I j Ji_jJtj_eU ^LlII J_l 3JI ^eLtajj ( J ^t^j9j)j_ijJt LUlx 4 jI Jlj 
1 ^♦ , >s j < ^LoVl l_JxI 4-^Jll L^jIjoI £-jJj 4jJu1xL1I CjU-wJ.1 CxjI^ 

tLuiu^yi 2U^jJ! oV ^ .^Ut <> o^t o-« JLS!*^ ^jjLLc 

♦ _i^JSE_C ^)_C ^21^I Ift-Lcli ^-LJLJ (jL^JJ 

Lc ^ya^C-ju.i < JT lx ^JbjuuiA ^-CX cLlCsl (jl£^ tI jufc 

(jL^j-LaJI J_j_a Le-j-a ^jlH! <_jL(5LJI (j\ <m nji.1 cLVl SljjHil j^ju) 
4 _j_cL_u 4_e5o ^j_c 4_j ^bCu Lc ^ylx 3jjL 4-c-t-u (4_u_u 500 ^ufcjLeX ! CjjjLoj 
mi M (j-u-lj! 3<n (jLcJJ! ^Lj^ ^jSLc-ll ^j-c ^jlS" JiULj . 4_<_Jjuaj 

1 j < j f. ^j_c 3 JlJL-i-c ^Jx j_2j JljLjI^j^j j3*^ L)LL<-u «<L3JLLa-c ^_iX 
4Jj 3 U cL-Lil)) c<_ L aj L^jj ^JjJL cj!jl>.VI t3jjju>Jl 

4_LujJLj 1 g V jjLj Ci U^ JLl ^j-c j-p& CjJ-lcj .L^_j_0 1 4 < t ntl 

cIjluI £j\ <Mill uLm> ^jLcjjJI jLxlj *^5L>J1 3ju_u L^_cl£L>. 1 ^JLxl ^<-11 

CjIj_u_u C-<-t.aJV ^^jLjjV. CjIj_U_o (J_«jLl!I ^uu 2J ^3 M J-C ^j_u_u_ulj ^j_C 

^_^3LjL5Lcj ^_^3jLj_>J 4_^>-jJj_xjJI J_j^l jJl! c_(-t.arv ^Jj L^j_dx j-c-*JI 

(j_<-u C<_l£" Lc-T(-9j jl i LjLiii jl ^LoId c C^~ Lei l a j ^JL3j (jL^ :4_ixLex>-VI 

. 1 < imSj J I 2*1 ^3-^ I 

4-Lv^-c ^j_c JL3 IjVI Lfcj-u^j ^elu 3LoJl ^Jjv-I^-cj 

^ i M^tl Jl3CL_uI ^jSLeil (j-^J * -it t4_3xlj_U 4JL>^_e^ 

j Ls < Lejjj 4 ^j-Ls i^j-uxllltj 1 :4xj_taJ! (Jjm-c <<t j3! 

(j-A JjL3tA ajx 4 jI ^ylx ^ tLc 4JL>*J J3I0 jl tJ-eJLil ^Ll (j_C ^JJ 


■ 


£jjUII j*c o^l 


,Ujuu cjJll 3 jlU <l>! JLi Jj idULJI 

(jLojJI (jV cdJi.4_i^.l «Lo.1_l!I ,jj8 Ijjjs L«SL>. 1 i>nl <Loj£L*-a L$j| j-^. 


j_u^aJ ^L&j-a lir j mi j jJu j I 4 _j ^Jl33j »4a£. L^Tlv I CjWj 

L^jLcLSjJ 4 ? <«iltj . 4_jV 1 ?mi> Juu 4 > lun (jjjLflJlj ,^j^jLd]| m<3~j jljJiJl 

jLi£.VIj CjVI_ 3IL>.VI *j_u3 C^9jJI ^JL*-o JjLseTuj . 4 _j^.LiIl>»VI 

L^JlS^ £_*3-J_>J» I ^-jJLu.} ^J_3j oLu^LUl ^Jufcj *j»J) <«MI ^U-ulj-<3J 

* u-j jJu ^-<-ul j-a 4J JJl>oj 141f. 3jjJ 4_taj|jj Jpjjj 

. (j-o^eJ J t Ml ^Ll 4_U1 IjjJI Cj L»-4Toe-4-UJ . j*Jl i 

^j_c Jjj . (^J_tl/ ji Mir. oJiitJI 4_*_x^j>J I (jl 4^LJ! Ljj-lL^j CjI_>Lc 

iJT £i Jj>o (jyllil £j\ t mj Jl 3J1 jL lC. I (j I 4-tSLJ jjI£L 1I 4_pt_u_uJJ 3 Jlj_ 3_*J1 ^Lbl 
. LieUl>.I 4_> ^.LalbwVl ^j^Lauiu ^Lc (jLAj f^yjj£3 4 o h~ r a^-tc 

ijr _L*_a 4 i -a-j < .ill <j_ujL&li 4 _<_uJl 3J,I j!j_<_uVl ^ 3 .>■" 1 <>sj 1 I JlA Lr ic.j 

j_UaJL>JLl M l a) Ju^JLII (J- l aa T lII) jL^Jll 3L^>JI Luj_} 

tiJL>. 1 g '< c. cj ju>o 4 » i > ntl ^jL-ujVI jL^ctj . ^3 c^jjJL 

Ct u[j2X\ I Ju4> /yC.-4j^JJ^ 4_*_U-£3 J-UU U_sj «<?l!j-$J U£» J-LLO.lSLtl 4_J S>-J-lj±A 

.j-oJI <* U 3 V 

CjL*_$JL3e_$JLI 4-j-C.L^T lvVI j 4 j '-^4- ".tl CjLcL3jVI t _ r ic ^ 

Lr^J • (jLoj-il») ^ ^jLojJI ^I-4 jJ>j 13"<H 

Lr^l CjL_«2>JU j to n ttiJJj L^e-tlslj ^llLo c-jj-tiaj 


L«Lb_) I t_<_i_<-uJ I Ijl^Jj . ^mU. 4_j T L7 ic. ^_<_ujlIIj ^^3il 

12) _i j_*J! 3jjL3t-o jL^UI oLcLuJ 4 _usL>. <£& q <v 4«4_u^jJI cjLc.1 miU» 
»((4-<JLJJI cjLcLuiil)) ^£t t^. 11 cjLcL_J 33-uClc ^c,js>~ I 44(3^1aJ 1 4_c.L_u 

CjLcI i M !lj t»l 3 mi ]\ ljr ^ 1 ^ i? a e_3_u-saJI (Jjla 1 4-u^jJI CjLcL_o]I OjI£j 

CjLc.L_uJ jLojJI l1jLcL_u < nil Vj . L-O-U^il L^_l4 iJ7 £i 4-lLlU 1 

• (cr^^lJ C^l) L&JIJ^VI VI J^ki! J^l 

* (Jj-t-aAJ! 4jjfcLa £j\ (jy*J kj . 4_u^<fcVI (j-o 4^.jjJI ^j_o3j 4J c—^Iajj 

4JjJ_*_ 1I 4_3_LaJj.l ^jL5L<_u JlIc. (JliUI (Jj t < o ^ylc.) ^jjLpj 4 _j^j>o 

(jjJuu ^jJI) J)< mVI Ju£. ?r. t(»l" Mitlj tc_3j^>J!j a 


.. 


ijlojJI 51 jU 


4_l3jj_ 3VI <_JJ_CV (JjbjS JulC. ^1 (4-L<-uJ 1 ^ <b_u_0_>. 

^1 i<_aLL>JI ^ j U>^ 1 L^<* ^yjj 4 _L<_uJ! Qj ^'"JlII 

^jjjJI ^ 'j-^JJI CjljJi^t_La <jl K < n ^_<_uLj jlc. 

aJLuj ^yjjixl ^yllll - {Jj 4lL<_u ^yjj p q"• t £)j^_uluj 

^jjjLuLo 4-Lt.aJlj 3j^jJ (J_uLuL« b* 11 < J-A Mitl^ ^j-c 

»(J (I 4 <~lt l 3jjjJ 

Llil <. *♦ mi JlIc ^Lbj tilli JilLo . Jj3«~ll 3 JlAj ^ujLalll (J-aaj O-^ujIj 
^ ya-(jl^-C.<-L>> 4-Lt-u l_3J I JlL« Cj Jl^TliuI (^ jJI^ ^ U>, ,.jtl ISLj^-c| 

. CLU Ju>JI ^uj_3n]l ( j-« <>» 1-3 JlC 

.4_c!jijJ! JUJ1 1 t4 _Jl<i_c. Lu^I^cI ^_ijL31II c.<-g jl3J^ 

tliljjJ C-x-SLaLjJ 3lj_a l^_<*i.,3,.j (jr _A> Juu (_y3J! fiLujjJ! Liaj! 

^j_4 ^.a-^raJI jJ’j_a j^bul 3 j_u£ CjljLiiaJ*- JlJ >0 I Jl^JJ . ^yJ^SLII 1 tV, 11 

JljJlscIij 4_ujjjVI 3jLi^JI Jiiiej (^jJ!) ^j)l Mill <_j}L3jVI cJ9j Ju Jlv. 

4JLjj_Ld LcLjI (J1 (jj-iLLJI njj 25 ^j-j ju^. 

(J-LJ-4 J 4_j_£ _il_*_j C-t-Ljv. ^jt-ujJI JlXazW ^Jj-Lv. jJlc. JljJl>JI ^L*JI _}LlC. Li 
5! ♦ ^-qc-lJIj j-gfc-ujJL j jJLuj LIdIj-c .1 ^jjL3HJI cjjL^I llU, 1 x£j . (JJL>«JI L*lj^ 
I4 ] ^Ju 4> ^jl-4jjl 4 <<ifl LaJ lIc 4_L^Litjj Jl33£.1 

(j I LUI <- < ♦ r"( . 4 — ( _ uaJ V I Mill 4-Lf-a CjIjILS l^jl lo 1 I (I 

4 *1 U \ 1 n ^4 ha i^jLajJI 3j,j < <i a ciij^_>o ^£1 Q^jjLuj <G^Jl 

4^^_jl1I j-ui£l i _y_aVI I j_a J/U . <Qjj_Lj 4_al_LS J5L>. 

4_<_n.uiI ^-^-Lt-uV Lab! Lbbjjl ^1 t<Ja_<_o^I(i,l ^^jJI 3jl ^ j3 

Saturday LaLulIv ^pJI »1 ^ m.V| ^ LkljJitj Jljj V ^ylJI 4.*_u.uJi 
Ji_j£.) Sun Day (j^Vlj) 4JI jl Saturn Ju^. Ciimll 

^Juk SjjJj . -j 3fl jia^,) Moon Day ((j^JaVI) j t (^j 114 <*>iT1 

4_JUAil (jrtZLiciajl Sjlsc T J. 1 CiLVjJlj IjL^ (jfu ai^UJI jjjl>JI ju£. 4 rtU<fl Saulteux 
isL4lj 1-^ (y 3 !>• tdd li'jJI J4 111 !>• a dd> i » J b 

.(j^-ljJll) a^jdl ^UUjVlj sl^ill jU^j 17^1^ 

- 



£jjUII j*c o^l 


.(Jj/lill jljual JJjso 

joJUJI cl)L*»a3^ja La^ (jLajJI oi (Jj-^-ll 



bl i~ inl 3 _jjL»JI tisLiLa-*Jlj idLiill 3juaj ij_a-*ll LuiLJa (jl^ 4j| - I 
jl «jj-o j_±^l»: JiLo diljL^c. cjjL^j . I ii i nl f£i u^j i(_yjL*-uj^l jLu«i.l 

a ^iut i ,-,ta —ti ^^ ,«!j^ j_j^ 

3-C.LaiJI £ya j_L| (_y43 (U.I i.iLlI.1 cJajJI (jr^DjI i J-*jj (JJ9 Lai .jLa^jLJ 


. LoLcj eJa_jJI jjjs Vjlj cJa^JI (jl .SjjlsJJ 


t_gjt-1 M ^$2 . j j£jJlj^3ljH!Li j_LCJj Sjjlso 4ais> ^i (jLajJI -i_i 

t-- ^ Te-i ij jL*_iVlj j a illj uli_jJlj jjLaall iCj! Jl>. jU 4_ijLjLj_a ililjj.5 (jt^ 


al_i i n^/1 allj/ t. i i „LUI ■"' ~*i a_l 1 & ■ is* n <i < ii II Llj n^\ 11 

. 4 <i tVi i a <1 iIjj 3 (_J-^ (Jj-^-^l (j^Lj 


xUUI 

(jl .(jj_±£LII <t3LL_ulaj ^aJL*JI tHiliLi ojjt iiij^Lj 

I . (jJiVI ^I (jLuuVI jl 3"i~al (jj.uiLjiVI (jLajJI jJLLJ *bLa-~i i ill A i aJj jjjJI 
V (_3-jll (jj^JJ 4 Hj-J- I III! j_liaL>Jlj ( _ r iism _sl_*_lLl Ll^lj ij_liaL>JI ( _ r 3 LlieJ 

I 3 i^i i~M i U <n (j-1^. JL^dll j-ifc (jbjVl ft a «LaJ-33 (_£jj| (ja*Jlj 

Lkj-Loj Ijl U-L-Vl !jja Uj-aa Vj 4 jI JlJ j-iiu i4jJljV|j ^Ulllj JjJLsJLi 

.Sbjj^JI Liliaj-JI j? ^Vl j^i... :<U V ^jJI j-aJLJI <j£. 

(_, « j j t-1 llj ( _ J _UsjVl j_l^L>JI ^Lo^I (j-II I lXajl-1 (j-JjJI (jl 

^j ~^~ i (jLxjjl ^gl 11 ii ^1*^* I_lSLii a ._j i i' “11 ^ ^ i^l 11 ^L^jjflj 

. <iJ 4jl^j j? Ij q~ 1.1 a I JJLso 3l_ir*JI JJLsclI (_yl^. I (Jj/jjsU jjjs UjL>.-(jVlj l_Lit 

*UI V (PJI (jLajJI CjIjjJ 3j£^ JjL^VI jl*±. ^ ^JiLJI fOy 

(j-o ^_Ji3 ^(jr- 1 -" (J^ (J ^ ij ^-“Ij ‘ I»AjI -5J-pJ JI Zu-ui I V 

CjIjjJ (^ 4 IIIn i (jLajJI (jl LLLI i.i< i~i 3jl i>i->. OJ 3~f,l I j£Lkj . 

. I *, , ,1 a 3j jJLa dlai. (j^J SJVjJI Lilli CjIJl 3.VI (^Ijjjj . (j^ i I nil jjs 260 
L^jJLaj ((SJjjiaJI 4 i IIII Id (_£l iLvjjLkLU ^ a i n_i LaJ SjJ-l^JI 3 Jj3«1l (jjajjj 




ijlojJI 51 jU 


. & ■ ^jLajJl LaJlju ^1 3jjjJI 3 jl>.j i4_u_u 12,000 

4jL$j V La ^1\ ljjL5e_a Jjju 3jjJ £)LajJI £jl ^1 CjLL jJI c-.<-AJuj 

Ij_a J_*Jj J-l3i^uII 3Lp*j jujl>JI jiM-JLl J-a^j-ljut 


3jLc j £)L_uj 1 I jLt j >»^ jJl cm < nil jj& 


l-Lal ^>*j IjlA Lcjj-^ :^_L>JI (jy^ 

Cj I Jl_3_IL*_1 I ^j_a ^Ijj^l £c_<_uL<j si *r,c- Vlj . JuJl>. _}^Lj_1 IjLLalbl (jlajVl 
. 4jjjX.Ij_j^J1 4 £i 1 nl 311 1 aft a-4j?j Ju^JI 4 jLjJ1 4_j_cu_u^J1 

j-L ai. L-<-UrJl Jill 4 jj-Ajj>J 1 4 rtjkj-ll (jl t Lc^-ul» ciJJj 

^jJl ^L-uj^I t—jLt-u-t-uLi i_dJ j j L>J 1 Lfc^-pj I J^l3tl L-jjj~uz>j aLuUI 

^r i <«o~ L\ *\ Aj •(j-uJ i 3 a ijr lJl 4_ukl_u_a^LJI CjLla-*-Jl jji»-l_} 

Ijj-al (jLu-ail jl tj-ljj ; 1 l)^- 4 ) ^^^LaTLvVlj <Lu-sait_tIa] 1 diljljJlIl 

4_<_uJl_3_11 4_<_ujL a-11 j_a tj-jl ♦ mi llj qjuj 3 U 11 ‘ L^Ilaa^LaJ 3j_p* 

jLLLjI Lujjj-a j-LUU Jl>. ^ylc.) 3 LoJ 1 j-u-ajj . 4_$J Vlj 4_Jt_ula]lj <__3^L<_u}LJ 

CjI£j^>J 3 m V (^jlII jlj^3il» 4_isL3lIl LijvjJ^jjjIIjVI 4_1Lc MirceaEliad 
4 _^JVLj (jy-t-u L3-J (jl 1 nlf.)) t^^ji \ fgtl (j-saill jj-3j La£ jl *«(jj^>-T LfcjJujl 
Jl_jJl_>J1 ^L*JL 4_j_u jJI „j3Ltl ((aJuJI <?J)1»4 La Jjl3jj 

jl ii-H il (jIojjLi 1 CjVI 3"^1 4_a3j .JUJ1 4jl a c, ^j-xILa-J 3jLcL ^j-3j ^jLj 
«J_jJLIl ^ 1 ^ jL^JJl jl <1 j! ijLLa-aVl <Lj 3 , „ j| i^^LlaJl <1 a Mill 

<_ylt]! j-j 1 » Mill ^j-a 3jjJ al a < nil JlaJ ^-<-ulj-aj 

4*<a Mil La (jylc. ^LLuj ^jLjjj^/I t^Lc 4^Ju jj^Uj 

ju c. ^jL*-Joj iL Qjjj <^11 3 _5CL ^^ 1 .((^jjLlil l-.lc.j)) jLiLl 

4j 1 ^a-A^-tlsLjjl j^jj3 (^jJl) 4JV1 jj-t-a ciJLIij ^a-^Lj-a 

. 3jj>. VI 3Lp> ,jj a 1 J lLUju i(d3j_ll ^j_a I 3^_a CUjuj CjLa 

«. JlSlIIj i a^jJIj t^jataVl Ll» :Cj1 aKtl olxJt ^^jlll 3l**n j$\ ♦ Mill ^ t^3"j 

4_aVTj < »i 11 J^LtaJ JLaIL>.Vl L»-Ju 4_a 1^1 Lj_u_u j t nil ^uj^jJI J-tcol jjj 

. aLt-L»_U 3jJu5eILa 3l£"Lc_a 4_pe_u_u_ll LT £ 311 ^jL^_3Jlj * 4luuj 4 j 

^jlj cdJjj ^jLajJl ^ £_3j ^^jJI 3LpJl CjLaJu-iD ^yic ^jJjJl c-cltlu 1 JlSLaj 

1^ L4. ^jLajJI * L>> 3 <I mij V <ilt-L>> t4J 4 jL^j V (jLaj Cj^SJLa ^1 1 ^ j < - m 
.^J^I l 4 jJljV 1 ^aJLc. ^a ^j-ojjJl j-UsL>Jl ^aJLc tjuj .4 jV 



gjjLJI jo* SjSi 


.(jLajJI 4 K Mil LqLqTlaI till j (jjJ «LxjJl 2]I ^ A < -.1 Atl 

4_u^vl_ic CjI^_U_4112J ^_}Jl3j I t^> » ,.j~ t I d 3 , ,,\l 4 ^j_4 J L>. JuLS 

tj) U mijI j-LUj Jl>. (jyicj • 1j3l jjj IjIj^j 1 g3 ^jLcjJL 4j_iL*JI 3^ iVU 

3^ *C A 11 ^Jl jfc Jj_4 Cj_c. Ltij . <( 3jJi IJ 4_j I (jr l Lc 4 _l3 » 

*Lui»V! ^j?)) Senec i Kjmt iSj-2 I<jr\j l^.4LJajl ^jLsjjJI 
( _ r b jl^lllj ijl^lll c_j12£.I ^ JjU! . 3jJ>1 jJI ^a ( _ r b dajljlu La. l ^ > . 
<> • 3 c. ^LscjlLa »1~ Mill ^n t ‘.(JjJJI e_slJic.! 

4 » jj U tl ^ i^i <T) IJlA . ..£-UjJt Mill 

(jL^ t L_ljj_3_j 4 < <» 4_j1_4-*-jjLj cillj Jjj9j <( ‘■^‘“^ Cy* -* 1 

(jy-b 3jjL^t_4 3 ^_j_ 3 (^^JLc 4_t^j_3_j Ll$_4 ^ (< mII c-JsLau ^jl Jl3Iaj 

d 3 , ,,\1 3 11 . 4_(-<-u-4_cu 4—Lt_u 36000 Jl-Ti_<- u ^JLlI ^ ^ ♦ tl 4—L<-uJl 

^Ltilll 4 jL^j _}jju <—3j_<_u J^» (jl Lr^l 

^j_4 ^U^JJl I Jl^J ^-^JLoG J}U* g-LpI J^LtuJj ‘<<A • (^JJulII 

(J-»_Ju-jj ^\_Lj_j4> (^^>.1 3j_a t 3 U~ 4- j,,. ( j_ujjLj 13] 1 qc. 4jJuV! 3JijjlJI 
. 4_uIj 3^1^-U c_jj^. 

<\juuaj (^jJI juJl^IlI! 4-3-t^o^)L«jJI ^1 j. t^> /11 I j_Aj 

C-<_SjJI 4-J1 > n a (j j <y C. ^ \ 3 ) 4_l5Ll^u>IU' 4 3 > ni 3tl Ca^>-!jj .^_c jJ,l 

^JLc ^ Ijj-j Heraclitus ^ a . Lxjj cj! jl>*V!j 

^j-c ‘O^^J liA t4_tutill 

Jl2llC „I I Jl^Jj jL-aiJI ^ <^>~3j jjLcjJI 

(jlajVI cJjI£^ LaJlIc tciJjLua ^ ^Lc ^jLtajV! Hesiod 

4_>.l>. !^£i Ij) t <Mtj tjL^Ul ^Ll3jI 3LpJlj i L$jl Ur, 4j V i a 

J !^1\ jjL5tjl^ £^1>JU ^ > »3tl ^ 3" i^LVl ciJJj Ju-«j ^1 

JAA 4_aj£L>J1 (jt JlS T ^Ij .^JljJlx j i^iC, J u <>|4 

^j-u^-Lt-J.(jLutlaJI 4.3 .,<.u^L 3JI Ld^U! qA bt-o 
^Lj^-J «_j>U ^liJI Jjfc 4 jJlujiSJI Liajl t L yiJjL 4_uL^£.VI ^_tlaL_uVI (2*) 

.4JujJ,l ^ U t jt Ig u^t j Mil’l l 3 j-^- Cxx>ijI Lgjl ^L>JI ^ ^Vl cjIj 

J-4^“ I erdfA L-43-1 .J M l 11 1 (jA-LM J-&J <- < U .I (jl .Jjjljjlj (jLjjjjJ ^!j 4ILu_P ^JJJ 

^Ull Sjlj^i 3 1 i >- > - (JL*3jILI lLU3 . CjIjjLLuj lLIjLla Jlju ( jja 1 ^ A U", 'w IJ Cj>Lu^>JI 

.(^jvIjJ. 1) SjLJ^I sCUrtLj ^ Jfc o-ab 

M 



(jlojJI gjjti 


< ">1 '1^ ta >\~a 4"j t -v. «l2JL>. L^i ^y tn 4-mlji«i11 Polybius 

l_a-&JL>.f : J^LejVlj j_iAiU (juv^Lc. ^jJI 4/lj I ,|MSL1I 4 3 . ulall Cjjdifclj 
Sj-jIjJIj . JLaSULi t 3 < ' 3j_jI jJI (jV i L^J 4 _iL^j V jjLojJI j 
( _ T jkj . L&J-lC. g ~ i~ « 4Jj I -a- a i_slj^3l» (j njl'4 4^iii Jjju 

4_a_j_a-i jJLi 1 < 11 I (jU L*_La_^- aLui^U 4 jL^_L!Ij 4j1jljJI mi a _ r i_lj Iji^j 

4_cl_La_> j3La3j (jjs t_gj*i 1 h a jJt . (j_j£LLl 4-uL$j5UI 

3.sLa 4 111 a" V (^jJI (Jj'iiii a IjLik .4 jJljV| ^sJlc. jjk :j_iiill JUas 

(j a 1 . 1 VI (j! (jjJs^Lalj 4 jJj .Jill ^aJLc. i^aJUJI 

Jia . ( LuLSLa Lfcjjjasj (^SLall (j-a (j£Lj <jjj *4_uLaj V) “^li® jjaaa <1H 1 *—®-l '-‘i 
^Laj V ^j-SLLJI jaJLtJI Ijufc 0 % .4iaKJI Jlla jf j-iiJI Jlla 

^aJLc. (jl jj! (j£La-U (j-a 4-jLa (j-j-iilll V ^llILij) IJljJl»u 

4_jJljV1 ajLjk JjJlj j! taLJUJ-A Sl^Lta dsVLsJI J <3. a I ^1^. (jLajJI 

4^jj»HU SjjjaaJI» (jjs I 1 JLa. jl-4-illill 


.«4 i^i4la» L$j| «4^jjeILa)) 4aK i (j-lkj jjfcj i«4jJijiLl 



j| ! LglsjJLauj diLujJ.1 j»L^ j! niiuaJI 4JLac£. 3j^La tiili ( _ r l£. iVt V^Lejl 

LauLaul CiK mi" (jLaJJLI LaijJj jjl j_i£. . «3 j_j 3» 4_g K ( aiTv" CjLuiLjIlWI 
jjLaj-11 (jL_i JjLaJI (_£ J_!l J-&J Vl JLa. ^ i^al ^1 Jjkji,l »1 i~~i 1 nVI i^iljLj 

. 4_i-a-_i 1 nil 1 Ij tfjufcj i_j^L*3 

Ijjj-L i4l g t-i i>i VIj (>>Jll (>a Jiji^l J^*“ 6-° 

4J (_^jj| jt-ij I nil n_, tsi V lilt! i JJj-ill 4 JVI-tfj^J 4JVL1 jj-ajj (J,!!! 

Ol^j JSLiill l^bi.1 (Pll Sai.Ul l 4^1 J^ ^ 4ial£Ul 4_La_t^J1 

^ae-i 4 j4^-i 1I 3. 'j3«ll lIiIj liilj JLLaj .jliiJll 4 j« . ; ii *sJb 

La^j .aj_uLj 4j| 4JLll-4j-a-j 1 hU LkJL»j (j-aj-Jij^ l _J±\ i~~i 1 nl 

4JLII Jli" aJLall (_ t 3» J" "' dh 0 3^ 3311 4 j^I J_j^i 

,j-a J-Li)) ( _ 3 -i*3 l^jl (_yl£. Jjlj Laai d!j_au^ (^31! «(_)l=jVlj CjI j a 1 ni l 



gjjLJI jo* SjSi 


i6julaSjj pjJaj jj-* 3 I ' j_A ^jjSdJ JpL>JI 4JVI ^ ttilli ^Ltia^j . («^JjlI1 

t^^JUltl C_lL£JI (_ t 3^_L>»V1 ^ a t till (jjQ 3j-l>. VI CjIjJLiII Lluj LaSj 



t4jL^I J 2LI jlJI <*UI J lJJVI U?» :<dJI J^j jl <« Lu^ ^ [/VI ^/Vl j 


•«>^b JjVi 


• L$J>* O^j-^ ^ Lx£aj 

^jj-oL 3 £>£- 4_t<uij (jLajJI tUrtMtlj . 4 tjjtMlj SLi^til ^Laij 

pj (j-«J . (^^aLlLa^LJI jJt 4JLJIj LaLlLa £)LajJI CjLj . 4 JUI 4 <?!-%. (jVI 

(^jLAj^uJI 4JLII)) • (j+ L> • t ^J-uJJlSJI J-LUU JL>. . 4_UI Jjfc ^jLsjJI JlJU pj 

(J <M tj ^jLajJI £-A pJL*]l jlL *U-J)> 4 «(jLajJI pJLJI JlaJ-^JI 
^L£ La * 3 4 a ...At ^jLajJI ^j| VI 1 1 jjuj C-lsz-ul^ I 4j JljVI £)l £-aj .((^jLajJI 
Sir Thomas Browne ^jjlj-j jj/Ljj j-±uj ^j-tl La£j j_L_>. ^j-A 4 j1c ^j U n 
‘.(jLaJJI p-Azl^uj)) Religio 1635(Mediei): ((^^jlII »1 a <111» :4jL£ 


.«pLl 4 < m A^tJ VI Lj-oSL V 4 jV 


^LaJJI ^ 3jjj CjO^I <jLajJI J^LL i^JlJI j-a *^1 0^ 3V.Vlj 



£)_A 3jj^JLa CjIjJ^ *4jL^J Mj ^jLajJI JlAJ pl3 ,4-lxlOJ 


Ll 5U U^j- 1 ' cr*^*h ^ tljUj^ tLuLlA 4 l_ij_L_A Juujl ^jL^I 

^ />> a- a , ,,a 7> a 4jLL jj^_s La ju9 ^L>JI 3 j,j < .1 a-^jL-ujVI jJlSj . Teleological 
p 1 ^**<,,. /a / L 4—aJj)) . La * ^ A 1 <t i 1 ^ /-. A ,^.C ^ 43j_LtitA JjLuj 4_U 1 i ^ * 

«.;LSUil! ajjUl ^jV! 4ljkiJI JlIa 4jj.tl.lJI 3j -L t -< . L A JJtJtJ 

j j ^^" t L$J 4 _jL^_j V 3jj^ ^jlj .^jLjijVI LLLi*J aIjl^ < <itl 

^ -L LJ Ij . 4 jIjjH !^£i 4 J&JjuiA Cj 1 jij SjuO ^L-ujVI L1UV < ,,U 

IjJkj tjlUll ^jLajU ^jjtL^A pL^ 4jj^jJ Ij-4 jj fe j .t-u.I.I jLLI JjLL ^j^aJJ ^ 
t J^jtjj 4JJI j-uju VI j-jjLJI Laj o- 4 ^1*^1 Lry-^-ll »1 <^^1 4 _uISLaV 

jJili (jJtj)) :(jj Ij^>- J>2i3 .(JUI <111 3 n Ilia jf njLxijJI i_£J-a 

(jUI cluiVl ^1 jJIJ! ,ys jikl jT ^bJI ^ 4111 ^1 
i<~ 4 mi a jJI lillSj JMJI iHI j ^jLa o^J •' ‘‘j c -1 c^»o 

jjl O^J Cr^i 4 j 111 ill <il*j Cj-iI£ L«-a jil^l III 4 j i n ilLi 

(_yIL>. laj? Jjfc i_^jj| JjVl jjLJVI jjjs dljijjl JjiKJI Jai. u i^iTi't 



ijlojJI 51 jU 


. cJLalil ^JsT 4JLlL^. (jl ciJJj <Jjj>JI 


Ij -a I J_LJ t^ya 4 1 M i l III 4 j ^jLdjJI ^1 jhil (j! £)£L<aJLl 

jjt Lcju^, t^JL*U L^j j-uTJI pu (_pil 4 jL^_LII jJLu (jy lL>. (JJL>«J! 



jJLkil pLl-^^aj j-stu (J yL.- ( JLa_ij 14 _J 1 (J-^J jJI j-tIoL>JI (j <a 1 s^~n <£Lu,j 

£3-* Cy* “2 p-iT - I ''tjy-^3 ^juj^uJI j-L_u 1^1**- > nj La£ 4 " < t i l l 

^JjLjJI ^-<_uV! {yA -5 tCT LLJI ^-<_oVI -4 4 j^L ^^-II pu-&l^ul {j-a -3 4^-laI^jI 

j i^ C ^_JLluiJ J is\* II j J_tajJ5eI(JI {j-A “6 ^ 4^_J_4JiXI J-<-u->U ^Jl 

pj_jJI 4 _jJI ^jJI) 4JJ! £A 4 jjLc_<_u]| 4 _>.lj j_A 4 ^jLji 


. (j^LJI pL? (jjc j_»LoJI 



JlIc ^^_J! <jI (jj* t n~ll jj-cjJ.1 jjJu) 4_u_u e_aVt 4lu_u 4" Mill jj) 

pJL]l 4jl_$J j £)Lj 4 JJI (jL t pJ (j-«J . <j_a 3jjJ LiILj 4JLII 

La Jj->- jjJ lJ u_3>U>JI 3 4ul Ju Ji-Lo 4_u_u <»JaVT 4U_u Juu 

p! ^ j Ml 4 It ^LJI p! 4dJuJ l>. p_iLl,J)jjl 4 jl3IjJI 4>JlA CJjL LI 

juJL! Le_)jLj 9^1 \ ^^111 ^^.I^JLL J^L*. 4_pt_u_uJ,l ^cjjIj j«(a -"d *L5tl ^jj 
^ 4 < >|J La p_J . 4_^e_j*.j_a 4_U_U Jjj j^Li.1 Juu 500 4_L<_U Cul£j , (sr ^] % ^\ 
lS33 j ^ H p j 4l ij_j u-JbljJI Luj^ . J^LlU Jju 1000 4—Lt-u ^ I 4_j_4iJVl 4 -L<_uJI 
<_jLt_uo I jJ& <_-ufc jj i 1260 4—Lt-gj (I 202 -Lu^j 1132) Yoachim of Fiore 
(j-a ^-cjJI . 4_tiJVl 4_LtaJI 1666 (j? ^1 J LL uVI c-ufcjLd 

w L^tl 4 jv^H]| ^.L. L_uL_uI ^j-dj ^1 3 j-LjJI &J-& (jL tCjlj inil ojjt ^Li-I 
Jl^aJIj . jcJjLlII ciJLIj JlLo 4 j Mill 4_ujJH ^)LojJI lLIIjjI C«K mi Jj-Lil 
(J-t-3 La ^Jl L_jLaj pj > ,.Z"\ pj-OJ £jSc-l£ .pujLoJI Jl^ulII ^-oILaj JuJu>JI 


* 4?Juu La (^Jlj I 


pJLc. ^-C (j^jLuJ ^JlII ^jLojJ|-^^-pJL*JI I_4 uL ^jy.y^-LuaX I jZZLu, I JlaJj 
l -£ j-jvVI jj^JLIj ^1 * A tlj Cjj_U ^ I ^ (^j_LaJj ^jLjJI-^^^-pJLJL «4 jJuVI 

(JLau CjLj^Sj^I £>3 <L»j > mjJI J ts*i* II (^ruilSjUl ji mi ill 


4JT Liajl jj-uzjj ^LLfljl 3Ll dijiL . 4_iLaj 4£.L_o ^LaLw ^y^se-uj 3jj_us 


: JL3 CjIjLaJ Lfoj-oj 4_cuJui]l CjLcLoJI . jLajJI Juse_Lo ^LaL- ^jLajJI 



gjjUJI jail SjSi 


Mors certa, Hora-) «*ui>j SLpJI j Jp* CjjJlI »* (Tempus Fugit) «j j U j » 

V jlUj ^jLojJI)) ttiili juu jl ^LloJI w .<u <icL_u ‘.(incerta 

J_«Lc 4 j 1 ^ n I JlSLaj .<( I Ju>.l 

jlj)> j ajr 1U!i ^UjJI)) j «4-LtSLiuj ^_<_uI (jLajJI»jjn >,» 

^j-C. j .jju 4jLLuj_<_u (j_4 «(jLojJI !» VI dLpJI Laj .«4jiJJ,l (jLcjJI 

JljI < <1 tl si VI $L>ol 3j_4 Jli,l £)UjJ| JUoS C^Ij 

^JUil)) ^jLj Lujj . gK j M.j CujLj LujJI SLpJl ajL^j £)Lj 4 rtl j. ts^c. 
^jJlj <jJ ^JLlJI (jI Ju2o£.tj t<_j|^jVI 4 -oLj^II ‘.<—<jjj 9 (j-C. >» 

JlJU l_4o^ ^jLojJI ^JJjjj Lfcjl Jlx^I t~ilfc ^IjVI oJufc .«^Lc 4 jLo 

«. (j_4 ^JLaJI » : (jj I^l_4jjj_u_u ^jL-uJ 

IjiSLaj .<_jIJljlII £j_<_u ^LjjI ^ j ^jLajJ! ^jLj ^j^-lcu-U 



w l_4 £)LcjJ|j LujJ! (J-* Lll jJ 

.4_4J jj>. 4 L 0 JI IJLA Jl c. \X 
Jj-seJ V 4_&Jj ‘Sfr* (1)1 ^ < t mUj 

lSj-6^ ^bj l-4jlj ... 

tc-.t ii ^ (jLajJI 

LlaLcI Ju_4J lLILlAj 

4-»_t-uLU \ 4jJjV! jL^jQ 

0%.^\ fj] - 

i JjoLU ^jlSLa jLjtill 

.(jJLufc I Jo -1 ^ 

^j_4 ijijj-ufc ^LU! iI jla 0 ^ 3 ^^ uVj 

(j^fc-Lt.u.4 LL^ {j 1 j-±£- ((.ciJLIj ciJLI ^LJj LsJlIc c rtU^I)) ‘.^L^ojVI 

IjlSLaj . j.->■ '-^b 


: lLLiIj jJj-Sj 


) ^j.u-4-JuJ I _il_LC L <? i mHj 

oUjji Ldj-5e_uDl 


l(j .14 Mill CjIjUV (jjjuu (J-C Lj 
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juti! j-LUl cilJj ^ 4^L 

t UlU 4JLvj_J L M U 1,1 ^ M <±.4-0- 

3^-daJI 4Hi_oI <_jLUI CcO'j 
jul>Jb 2UL&JJ 2L^L5JI 

* 1U~mj t L^j Jlj>J {j-a ^jLc jJL) 

(jl iq (l a m i 1 1 SJljLc. C_u-CjJ C-t- UV ^1 

j_A (Jj) J •> J Mill 4-3j) 4_jJJ qJu-uJ (^jJ! (jl £pj V 

tU J < njJl ^yit-U ljuk ^\-U3 La£j I £)LajJI ^Jfc_a 

jL^oVl ^J_L-i—t-u d , 7tr i_dl_L& dt-t-u-J» - (Jj j] CjjL^JI j-IcujLo 

Jx>JI q-C. \ a I" V a }U. dJJlLal t^j qjQJ .((^jLajJI q-a j-i£l 4 ULj 

^j| j-lL <—t£.j 4_^lJ_a ^ (j^-UJjJI (^Jl! q\£ ^jJI 

.(jLojJ! 3L^>J IjI uat*>l ^-La 

ImjU ^1 

Ij_Aj . c j_cj t u <>> a ( j_aj ( j-C La LgjjJ CjLl^I^JLI J£ 

uLlujI ‘.4_a_£L>Jl CjIj. ,<.<iVI ^0 :3juJl£. VlSLdul jiitTu <j I jj-ualJl 

‘.$ f Lc jj! LaU olj^Vl J^uj cAJ^JI uM_dl! oV}L*j 
4 j V jjLcll cjLjLiSLIIj jUI , ,.Vl 14_a-jIa_*JI diljL-aljVlj jLiVI 

JlLuVl ^ 4,u^U! J UL^LolJ IS^J ol JL^VI tPJI 

Jj-4-ol 4_UjjJl (J^ <<Q 3fl jl («.. J, IS~t* tl L_3JL_U (_y^») <—3^L<_uVlj 

JlLa «L>.L>. 3 CjLt-aTc^JU £)! cLLLi .4^JVt (JLa^.1 <L!j|_a BLtfuJJl 

^1 £j^>.jJL} j_uoL>JI !^1 Lc ^yi m ^yi - u aj (jy-&2> . «4Jjl JIlU jlll» olxJt 
jl 4 _Aj_^JI 4j^]| t 4j Jl_j1ZLII S U',,, j ^1 L^jI La^ t^u^m 

4-*jj,tTuil ^1 j^UJI i4_tS^i_>.^l (j'L-t-ail ^- o > La ^,<1 < (iJjj 14 j <lo^JI 
.(jLa^J! 4 _xoJlSj La ^1 4 _uj jJI 

(jl (Jlj-j * 0 ^^ LjJl-Lc. j_jjLlII (_yl*_a J l aj J 1 Jl u u Ijufc ^-lC. 
^ylajJI J-lxLuTJI 0 j-cluj i_A_cu_aj Cj I j l_Li3_>iJ I p l^i ♦ a ^4 ^ jLsl , ,.Vl^ CjLjj^ jJI 
L^j I La^ . q<~i y ~x- a" JI JLaj qjJ JlAI ^Jh qa L^jjJ La-J & \ < in 
tJLjxkiLj tJLLa-jVlj J Ml \ 11 j t^-JjLlJlj 3jj)U ( nVl uLiiitJ 
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gjjUJI jofi a l*j}\ 


£)l 51 t4-tTu-AJ lJI ^ I c- 0 -<-lj La Iji Jt .^^jVI jjjLUo 4JLuL>JIj 

JjIj$]| {jjs j jLil ^VI ^ylc. C^Jb-al ^j-dlWi V CjL*-aIL>J.I ^a-L-*-a 
t^_usL>JI j^-au . Igj «>>La ^j-C 4Jajjl! j-clajlI Cj^Ljc-ijJIj 4-J^ T tSL l .' 

a » a ^jVj .^j-^JI ^j-C. Jjo>J.I 4_JjJj| <- t^r t\] Lc.j_o3j_a (jjSL ^j-a Vju 

<^1 J-j-aj ^Ul 4_3^_<_u_a 4_L^Lt_aj 3ji£lj 0j-3lL_u_a CjL_a3^>«ll 

jJLaj lLLIjuj . 1 Lh4. ^ ^uJl^_uJI ( j_a Lc. jj L*_a 1 * > ^LaJuVI 

. 3j_j_alli»l 4oL^ i _ r jJoLll 

^jL^ 3 (Jj^i^yULa 5^)-dL>JI i^c. (j^_jjLj_JI (jy^>- ^jju La Jjal La 

(j}L11 J-lS 4_u_u 1250 ^1 jj>.) 3jIjj_L cj! Jl>.| 3^_u-^3il 

iCjLIjjJIj ^_lLL_u^LI ^j-dsj-a JjOfc-a CxjL Jj t^_yitJjLl]l Oot-JI L^JjLuj ^al 
(J-uJuJl^jj £c_jjIj ^JlLa I £c_jjL »>* a I j jle. 1 _AJl>iJ La-lLa 

Jj-3JI I Jot* Jytlrvt jj . lj-L*oL*_a Liejjlj jLdl <_jj-»JJ Thucydides 

-^j-o^T lh-uL j Sallust CLi-uj jJL_uj^ ^JllLal ^j_a (jLaj^JI ^i^.j|Ji,l ^ylc. Liajl 

^1 j-313j Lajj ( j-£- Livy tcillj ^j-a <j hS ! »H .Tac itus 

4_j| ^j_a Jjl3j ^a-Jj ‘.4 JjJlU <j_a 3^5L. l 1I ^Ij^.VL 4_udL>JI JpLjjJI 
. 4_3 jL_J 1 4jjj^_ao>JI Sj^eTlU ^1£L*VIj 4-u-ul j > nil ^ jLl, ,,V1 J_2 j 
-^ jr jLjj_jJI ^aJL*JI (>^jJJLl ^j_a ^ a L>*ll 4 -u-IIJlJI <_3Jl& tJL* 

^j_a L)^ Lj ♦ 4 _uls!jJI aJlLaVI t-jj-uaj <j_oLu_uJI ^a-dju ^jLajj^Jl 

4_»_ula]| £)!j CjIjj^ ^_aIL>JU i3"»j ^j^-u-JJL-al 

J-^. 1 ( j_a (j-oJjjJI 1 r »V ( _ ? JI ljU>J JiJLa t4Jblj 4 _uLoijVI 

J_La ^LjijVI t^U 3 j,j Ml a (jLj JjLoUc. VI t4_!5tj-uJLl 

4_^LL 4-ta-Al ^ 3 <>sT ^_u_u_a ^^Jl ^_u Jo 4^.L_uJI ^Ll9 ^To-^ 

a^VI 4 jLl*JI 4_j r> 1>>4 (^jJI fiblSLa ^Lcujl Jjt^ Jlbtj j| i^jjLJI 
nUjMijJI jjuzjl II C7 ot_j^uJ,l ^jjLil (j\ julL .^^iVI ^ylajJI Jjjl>J! 

ciijL 4-Tt-a-l-Sv-j 4_LII (jL^J jcjjll]| ^jlj clilj-scJLiL L-ut-a 

4_usLL 4-l-ljJl^-j Ltlslj-C.1 cilljo jL^I LLJ jLa5JI c-JsLej jL^IdVI (jrylaJJLl 
jj-a alajl^JI CjL^uII cLjI£^ 1_Laj (Hagiography)^ « .nj3ll jjluu 4_jL^ JlIc 
. (jLa^VI _a Lie d)Lj)~ < It a^ 4j^"j3 a 4_u_uj Jl1,I 4^jlII 
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qLo jJI gJjti 


♦ gl ^ «tl j t^c' ^Jjllii CuJjL>JI *j * M 

jjjJI ^]\ dcjv-j-ifc. I 4_Lsa^_Lll j >'*>*' J^L». UjU-Ltl t 3 3 jLc,| £)| cilli 
ijr Lc. (J-tAtSfcrJI Ij-Lj .JLUI 3jj < iij 4-C.LJaJI Ci ag i »lj SjuJux. 4 _Lu 

4_j_l3J! l__(_jJL_uV| JlLa 3 Jlj Jl>. 4jJl3j ^_&l_La CjuIsjj . tjr ^j1 Ojre-JI 
JpLjJl ^jjQ] (4_l$_<_ujJ! j_i]l_3lll ^JU) 4 _u_uUj1jJlJ!j (Philology) 4_iill 
VU JliLcI ( j r A a <>>q'A\ j *UU ^jJjfcTu-ulj . 1 ^ (j- 4 (3~3^e3ilj 

4j^jLj I^hCijI ^ylJI eJijjJI j-a ^ <>»3t CjIjjVI ^JlA Lorenzo Valla 
J ^IL^I £C_JjLl]l 4_<_uljJ)J JjLu Cj-SfcJ-U^I LK « tUj ( nj-ll 

.^^tV1 3^SLd 3jl jLuaJI 4J 4-uLt.ujVl > ;Li-<-uV1 

3j_a JjV JlJ-4K 1 JlA M-Ua3-lj|jiJ (jr\_uj)jjVI (^rCt>.Lil (jI j_lC 
a ,>> /1 l J ,^,r JU*j j-Klj . 4_3 jL_JI ^LVl ^yC. 3^-L4ILa ^jUjl Cu_jK <■ ^ 
j- lL : L^jKLt-a J_a^M i4_aJjuiJt ^jUjjJlj CjL». aToe.a 

3KLc_a-U ^JljLs j-±£- L^_j? *cj!jL^>JI dl3 4_<_uljj Ijlc .jj UK ^jI 

<13j)j_*_a ^3 4 _jjv jJ jKj Llj_a CilrUi CxjK 4I(jJl>JI LijjjI (j\ dl j . L_uL_u I 

^-4- T l ^ J.I l_3j»c 1492 aljiUjlj . 4JLu3j_jJIj JjjUJIj 3_c.LlLjJK iCJljLLp* 
d />>^ >! 1 j issr JU.J Jl>.j .JiUjj . Kjj-al U_i (jy-i -£-Ij *3 juJl>JI 3jL 3JI d«jjL>JI 
Lu-uUu 1 U^UiwI <LujjLUl 4j^Ua C>-L%- cJillitJ cL<jJl>JI ^4lL>J,l 
IKUj Justinian Code <LuU^Jl 4 jjjKI 

3_sj)^_*_c ^1 3Ji_t_u_A JljjUu j_<_u j3j ^UjjJl j^jl_3JI JjlJj 

cLicLUaVI cjLKJUII 4KJj mi c. ^j^^UuJI (j^-3^^ WjJJ^ 

Cju \"(1 <j! LK .cLuJ l_>JI si 1 4 _jljUuJ1 4jjL?c3J1 cjIJLL^JIj 

jUuI 4 3l~Va QJJ^J < 11 tl L^ujjjUj CjULulII JjIjVI 

.^jVl 4^cull ^LKJt 3 jUi ^ l^>U3wV 1 
(jri _jj 4-t-iIaLl.l 4_LajVl (ji_J 4_4 -jL3J1 4jj-Ajj>J 1 ^jlJ-3JI oJufc (-^LLKlj 
( j r CjJI 3j-a (j-aitU» lij C^t_Jl c__J jjfc j-t^UJl 

jl£^Vl jl i4_j_L»_l,l CjI < n « oj-U (j \ 5 JjLUdl ^4^ .«4_uUjJ 1 4 ^jUILj»» 

.(^S—ljjJlJI 4-<u^a j-A (3 -lS jJI ^U^Jl <^>r. ^\_ilJ-3J1 jl 

^UTufeVl 4_cj_}» 4j4 < n*i (jl U jl *4 j 1 jJ l_ujv ^l 

j-A La a- ^ - 4 _j_CjJ! (j^IL^UIl C^jUsIj «jIjVL> 
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£jjUII j*c o^l 


d^LaJlJ l«bjLit3 (jljlj l4di3 (Jl_4£.lJ l l _yijjLl (jjj (jr LLSm dLiiiejJJ JjjljjJI 

U i imjJI i—SJ l^JI ( _ T Jedsi 'j nif £jLsJI JlLoj .tilli JSLi Loj i4jJuLi 

£jjJ,l alSLjj dll a K iSJUli) « Lis. d JLs. La» ( <jl 

wieeseigentlich) 2 _uUVL> j-uLllI (jjill ^ ,jiLc. ^jJI ^UVl 

id jls. Jfsj t( j^iV ni JjiUj (jl «jijj <t> oUJI 43 I_uji (^a i(gewesenist 

3JVj dljj iLkj_i£. £-j> Bljl 1 „U j»Jl 3 cr^J N ■'' a ULi^ I (3 * JSj 

*Ls.jij j JSLIj ; L^jl j (j^sLsJI LkLio iLiiejjlj jSLLa . L^ili ^ 

. («j_l£ul!I ^jj») Zeitgeist.SillVLi ^<1. nj La jl i2_^sL>JI 
A il 1 a 4_aL*j ^LUI ’ y ’"" r J-jLilJ ) -^1 111II w rLj^_iiJI ^3^ 

(jss (Jjia3l (jjLajjJlj iJjj^VI (jij <dAltl aJJtj) «(;LoJl 2JI» (jl^j .^LdLa 

3_«jjlSJI (»LjVI ^ IjsiLc. V L* 1 gUflj 4 _<L_u}UJ!j »lj.» Mill «(j*ujL>Jll » 

4_j j) 1 j 4 VI—lA.j 3jLtia_j ^-jL<-ujVI <jK cit-Lv gd-L^LaJl 

d I ^ 4r 1 , i :. Pptrarrh t * tj ~ t j IU1 1 a . i */ ^ j . ^ 1U -L VI 

Uu3 . (jrt_ij 0 <-LlC « JuJl>.)) 4 gKt (jK (( JuJl>JI Oj-u^C. 

^JLc. 4jLLaJL_u 4J rtjjLoll JljUj iJ^LrtjVl 

4_jjl2J,l JuZC. UK . 4_ajJ-^ LuiaU (jK jjju1\ (jl ^_lC 

4tU J t ((jil j t^»Uj Juu U-1^ U (jrUJ i4_4J Jl2J1 jj) <^♦11 (j^JJ ^jUjl 
^j£. ^ «^j-<-uj>oj CjU*}U^I (j-^ IjJd U 

(j_c (jjjjL>JU ^Ui*JI (jK 4 Kjj_«I ljs\ miKIj JU ^jlSILII (j_c i_Jaj-u-o 

Francis Bacon oj^h 1 q-«j < j 4KeplerjiKj Copernicus JilUl 

lj_A .(j^j_^_JLLajj j)U mijI U_l3 4_cjJla]I ^LLa^Vl (jj^r <7j 

I V— 1 U ^ /"| tT ^UJ! (j^_4lj I (^J3 (^ojU. Jlil ^J-tUoVl ^JLslII (- « 

»«.^_<a_^-T lJ' Lcjj U-u^jv. (j_uUl! ^Ijijl 4 _l^ (^yjlju ^jJI »^*ll IjlA» 

(jjjjL>J,l L_jIKj L-hajJ .((J-^JjJI p-UJjj* £A (_^3G «««4tf Miltftlj 

Racine (j^uljj Corneille Cervantes j jjj «. 1^ <.» JIU? <j_A 

(jj-lll .Jajwj.bj (J_u £-A dljLtaJLl UjjI 
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ijlojJI gjjb 


^ (f> dj aLaJlaJI jj_A 4-l.u-u-l!I Lj|jJ,Lj ^ £_jL_4jJI 

«|jLJjL».)) <Lua£ 1_3_>. ^jl L&jLLa 

Laj|j tV^fcia jl ^Lst_La 1 *h mi 4-j-uoV-3 j_a <JjV-(jVl 4_JI jiaJj 

£j I jll£ cd t-\~ / ,.l 1 JiSLAj - jj 1 3~ . .. tl ^-JaTL^uJ 4 ^Jl3ILa I 4_j I ^JLc, 

(jLj ^jj S L u <(^JijJl>JI 4 j a I f.» _j ^j-LJLwj « JuJewJI 4£Lla)) _j 

£_a11->Js 1 UjUr>-" (j! «^jLcJ 1 ^jl3I]» 4jLc.U. ,~, 

. 4_ajJl 3JI ^j-alaj^LLs! «3juJu>JI ^j-alaj^LLs I » A a i ii J_aI^ 

^jJI t^iiUll JeanFemel o^* L*La-<-uI ^pJI CjljjlalJI o jlA 

(jL<_4ijVl £j-A Cjj_LC (( JlJ JevJI 1 ^^ J1 . s-s~, \ 1 n J , u ,,f ^ujLtuJI Q^JlII 

j-la-L> 4_23 ^Lc. j-dsL>JI i j| ^LajJI ^_eoL>Jl 4 JI£La 

- J^.|^_a <j_A 4 JLjId 4 I Mil in 1 3jjJlII 4j! ^l^-LefcJjJe-4_tjl 

CjLjjJaJJI ubcj-al ^j-A 4^L_u}La]! <j^>.jJJ,l 40U0VI ljufc ^ojUlLj 

John Millar j^JJLla 03^ (JLlaI l y* J ^-‘-‘'LlIIj j (J-«Ll!I 

c< mi-vjIj St. Simon o^-°i *Herderjj>j_Aj Condorcet 4 j , <»jjJ u3 ^$ 

jjlaj tjfC- 4 _ajLw 4JjL31a Auguste Co mpte-ciu £ 

^JJ a ♦ j . U f 1 ^£l 2^j U>4 4Jj_*_Lfl 4_1L>. ^yz £)L_4ijVI j 31*4 .^aH>«JUj 

. jLuVl <^JI 3jeVI ( j_cj 4 4 _uL_ujVI ^1 4_L5t^JI (j-aj 14 a h 't c 4_i^.L^T l>-I 3Lp> 

Lew,jJ j£ yc 4 JJl_u Laj ^ (jLcujVl 4 -uLu La 31_Ldj CLul^j 

^ Jl^J J_A tCj|^_UI J_tei_3_5J t J-A- t JI ^l_Lc Ml *1^1 (jy^- 

. 4-C-l '1 SjLseHJI 4^.lj)^J! (j-aj 3j!jlJI £yz CjLjJ LeaHS VI 

^jl jin 111 ij-b . fd*.U 4 jJj_3jla^L1Ij 14^ » a H 4JI^>JI C.<-Lc^ I j 

4 3Jl^C 1 JMiw ^j_A 3j-3tJ-A 4^*11 4 m 3 f M JJ-U2J ^jLaJJI 3JljJj 4 3j3^>J' 
(j_A JULjl ^-11 LaJuS ^ <^, s, SA , t> , ,,y. ^ 1 ^J>> j^Vl ys Jiai ^JLdl (j_A 

J-A- »r J 44J jew V (^jJI JuJewJI ^UflUVl uLwewJ.1 J^JuJ ((Plus Ultre» ciilj 
4_el JuJI ^jljjVI Jewj I JlSLaj «4_cSLa-U aLu^VI j-j-a^w 4_jJLjl£» ^Jl3j ^Li 

Cj IJ L lC.j 4 (4^J VI JJulL) jL3Hc.l ^j_a 4-lLc. CjjIsjI Laj 4^ajJl3JI ^aJLjlII Cj jL_4j 

-J^jwi.1 ^j-A 4 4 J -»J1 1^> 11 CjLuISLII JJ) (j-AJj 4_l^ljJw 

jLaT^.VI j fd*]Ls ^jLjijVI jj->o ^cj) t|<uLv 4 J^Lc. 4 4JL cJjul 

LefcjjJu 4 _jI£La ^-«-ul J« nil jl J ^i t nVl . (cjI jJI 
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gjjLJI jo* SjSi 


♦ 4-lLsIj, 7t <a ^ jJlj 4 j^k]| £-4 tc-ct-tToJi 

JlJ Jljv. jj / a _}L_u ‘ j '"•'f' I Ju jLLaj 

. ^ JlJLjJL! 1_5c_JjLj <Lg-u3 j-J ^c_Jjl_HJI ^ySLJt^e .J L^- l 3 (jLfljJI ^yC. 

(jrJ_J_*^.jJI (jia-SLJ (jjj t( jL_U_jVl L-J2—U2 ^I Ijbtia (jUjJI I^J Ij-p-lj 
j-^l» o? <> 0£A* Dr Johnson JllLol null 

^Up cln^ •«*\JJ Ljj-bt^s <±^L 

«.^jJrLl! c_<jL>. (j-stJ)) I j. mi « a ij, mi c. ^oLtJI (jj-SJI 
SI i*\ a a LaS 4j|jjJLa JUjji (jj£Lj (jl (_yl£. (jb-uj^M SjJlSj 

djLjl^ia»ij| jjLui i_ 3^L>. (jl L. M * U_l dlli jjl jJj-lfc (_£jJ 

(1831-1770) Jja-ui La! .4 < Iin't i^U'lt LlaLlLo V blj«" i .il- L gjL>-Vl 

L?bj - jb a ~ 1 " W J-^i 5 (jV bSLa^a <jl£ j»jL3l!l Jj! ^,31 

(j? alHja La (jJj^La JJjj .jaJuiill IjlgJ Ls-Liia jaiaJI Qjijja.! 

tj-a-tJI LLst J^ 2 J », :4j^ mi iU «CjjI!lJ! ^ \ a~tl» * >>> * ^Jl*J 1 

(J_Lai3 ilji-il aLa-ljJI i_3j_*j V cLojjiia 4jl ..(_palj^aVI w S^a-lVl 

((.jajLflll! _jjl> aljjjLjaj . |jij| JLaSUI ^JLj (jjj i Ijijl LkLiljji f_jl\ 

JjL£ L?lj IlX^-AJ . lg.il jijjjill (j-a^J J-auJI (jl igljj 

oV ciJLI!i ^jlj) (j? Karl Marx 

4_jlj_lL 2JI 4Jl_3L^JI ^IjJsaJI I L<ul^ Jl?cj ^j| ^jL_ujVI 

4*1» <? U LkjL^J (jyic. 

CbJ j->l-s il j3! 4J ^JlSHII ^J^Laj ^jLajJI jjj-o ^Lj 

‘ J J_jLoJ! I 4jL^J ^yTo. {J_<_UjJI J-L^lC. u\ 1 ^*4 . < sTt , ■■ ! ! g. Ijl CjLa^ 13 III 

c-cAJij 4^j mij ^JL*JI 4jL^j ^j| > ><U (j - 0 uV S *1 r.I 

^ L_>U ^j-oLill ^jlj ijj»I 4 I V j ^jl 

4_L>. Loi Ijuk ^LlS Ijjj) <^>*1 Jl^ tJ-clSJI 

^3 3j_L<-u.a ^| *(^j_ajJ 1 ^ <>•**H 

4i4_ujJ.1 Q)\ 14_L>JI ^yC. 4_pt_u_u_I,l CjLulj 

Ci mi j tj . I 1 ^ Mjjlu i 1516 ^LcThomasMorejj_« ^Lajj 

»c 11 ti^a-4 jJI VI 4J V ^llLa ^ j_<_u « Lu^ls^jJI » 

.(((jlSLo^JI)) JJ-* (jpAJ Lujisjj 4_$J£ 
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ijlojJI gjjLi 


j) rr ) j ^ (J- 4 ^1 JLLj! ^-Ajllijl I (J_uLl1! £)! JJlC. 

3jiJI 4_jJLi jjJuj i ^j- 4 ‘ ^ 1 1 4 _u^JlII clJU^-uI jJI GxjI£j . 

(JjL_uJ I nWi J-aajj ‘4_uL>jJl <—tiaJI IJijj t4_j_uajV! 

4 j < m 1?Uj (J^VI ^ Af. da-uj £la (ja Ll^Ij *3Ll>J1 4-laL^jJI 

Mill ^1 ^JLLaHJI £)1 £La^/L ^-aI L >JJ »1 t'^c.^i 

£)! ^-jju Millennius 4_j_aJVI BjjJlJI si ^ ~ ^ V1 ^jl£j .Jjj4_33 

(_y3 jlj 4 " < mV! 4_j 3 ^jU~ I <(J Jtrt~ MlU fjfjQ JJUfc_A JJLC. I^JuC lilh-AJ ^ T l > JLI 
4—L$Uj t^jLAJ Ij JjkLkj £-U-i2J £)l t*M > Ilj (jLjijVLs .<5jjlaJ 

cJLL I Jl2 L#.< u.a.> ^Lgiil JLaSJI ^jl c_4jj Vj . jlaj JU£J! jJLu 

, j-Clu-lU JjJlsc-a^UI <j I n Vftl 4 _uI£LaJ L^JL^_a Jjfcl] L^jISLa 

JLa-£J1 4_lj^_a ^jL-ujVI 4_jjL£La 1 ^jl : ^LjLs 4_u_ujj Ju ^ 
(_yj9^L>.Vt J_aL>Jl (jyJb 4_tcl_Lu^Jl SjjItJl C^jISj .«4_u1_£jV 4_jjI£La1 
: CrCu-J\ ^jjJi^j £j j-t-u-Lui 4 jJljJlj>J 1 .UjL U clxjwjl iJlHI (J_u_<_u ^JljlS 
J L j tj .^LaVI t^LaVI (_yJl LaJuS w a '1*3 . Ll-lC. CjIjLlII ^3 ^aJ 
.4jjJl 11 j-jjuJl CjIjI < <1 a .jIJlLaI tljul jj JlJ ^jIsaJI 
cjIjLlc ^J1 A** * a j( j i^c. 4_3j L<-uJ 1 4 jJ)^J 1 tnJ^>ij I j5»La^ 
^psjVl L-u 4> Mill ^3 <?'*”) ^^_ujJl j-jLLaJl l^jlr. c-Jju 

aijjdl CxjI^ Ul» :^h 1 njjj j-L-utJ Jl>. . 0 J_£j?e_i ^jLtujVl 4_*_u-ajj 

4-jj-tTu. J1 ^j^jl (jlb-Q^SL u ciJJj 1_4^ 3j-^Jl 

1 ^ r,j <>> -%. _i!_}j-J ^-<-^-1 ^ m ilJ-&J Lfc^lj-c ciJJ3 LgJ-4 c£S\jl\ 

4_L-ALbjj 1^ • <• * jh£\ 11—<_11 I J.& ^ 6* 1 '^'3 ^ ^Ja^?c-l<-u^ t Laj-k^J 

4_o3j_Jl ^jLo^ (jj&u-uj i 4 jl£ Loj 1j)ljt^j (jI J^IL>J, 1 (j-AJ S3j-l3j 3jj) u~i) 

3j1 »1 till Jju-ojUI (1^1 JljlL_u 1 I ,. v 31 r. Ij) 3j JlS I j d , ,,* )\ 3 ^ L«-<_u j!j£ I 

< m 4_jL^JJ 1 t ^JL*Jl IjLjk 4 _j! ju LjIj tlaSLAj 

1 J&Jbj ((. LiJLp* ^yl^. (jVl j-LaitJ JlS La J£ Cltjjfej 4_u_uj 3jLC?e-A 
^ I jUjJl 4_tic. U C< 4^ (jVl ^yl l-A-t-U 1 L*_U JlAJ 

^c_«_ulj jjfc La 4_?£_uj J i 3" Mill j_uaUJ 1 4_cl_u-saJlj . Ijjj^-a CjLj 

j_A La { \ r £ 3jlj C Lilu Cj^L-u Ijjj t ^t\l . ,.l 4 jjISLa 1 ^j_A L^jLscIIIa 

. JjJu>. 
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gjjLJI jo* SjSi 


4JLu^C CjIJ_uj Liaj I ^jl ^Jj>J! 

tc jjJL! 3 [ ni )j i 4_lC [juud I 4_cj_<JI ^ul%j d<_iL£" CjI ij_t_u \J 1 *"•< » U LiuJ 


4 j i n iLojjJI 4^>J! C« <ir. I ^ Mir. (jj-SJI JjIjI • 4_^I^^j^_uJ1j 

ijr lJI ttA s\ <>> t l 4_^LajJI)) dOj-4Jj . 4 _uL_u_iVI £j)jJ! 4-tSLua ( _ jr Lc. L^jvLjcHjwI 
4_j_Lc ^ Io j hi" J mi a ^ \ C, £j-£j Mittl (jj-oll £*\uu Mill 

c^jJl^JI ^JL*J! (j 1 4_k_aL>Jll >.v<?*<»” La£. JULI ^<u-3j 

.4(11 M -NJ ^ jr Lc (j^Lg J U Vj IJ, U V \] ^jLjijVl J t <?" I It A ^Lua^JfcJ Ll>. jJIj 

* Brave New World «£Ue_<i JjJuv ^JLc. »Aldous Huxley ^LuSLa jJT c_jL£j 

^LajVI 3 jJu 9 <j-* ab 1 -^ «Jeorge Orwell» 1984 £jy>- 

^SLstUilj 4 ^L^j 

^L>ol (jL^ t 4_a-^l mi" a ^ I 4JLjLaILa 4 jj)jJI CxjI^ a Ij-t-u 4 jI 4-ll < <iUj 

^Jl-o t4 _ l L ^ 3V' 4 j'a-j miU djJalll Jl3 4jJ)jJI 

^•A-Lt-uJI ^)-A L-f^VI 4_*_i-hj JlJ^ V ^ j-tTu-li 1 (j-uJjfrJ 1 <?l_l_^t_Lj_u ^ jjl J^LUI 


4»j >U (jLj^ BjLlc. £)L_u_iVI £)1 £j 

Loj)< t II 4_uiAlI (jL-ajVl (j-«J . (4.IVI djjj-sa (jj)' V A J_A il) 

3^_l>. Vl 4j}£jI CjjL^-tlu tciJJj 

(jl < m iVt (jLj J^LSJI J-A jj)t^> (tl I JlAj .(^yieJjLJ! jj)m 1 j<yr. 

4_aLoI JlTl^j |J • ' “ 1.1 ^jLjj i4 _u jJ.1 4_ul JljJI 4JL>JI LocjjJlJ jj-taJ 

^j-a-J :Ct < mL>» <j\ LfeJJjjV JJ±4 M(tl Jl>. . JlJJU 


£uuu3 JloJ «4_jil jLt-ja L* J-A oL^VIj «<- 1 • <1^^ *4 

^LuVl ^jLtujVl Loj . d , ,,r>\ ^_uJu 3 jjJl5c-o V 3j Jl3 4Jj ^jL-ujV! 


^Ul ft! jL- tfJI 4**Uf ft! jUl ^ 

. 4jlo1a 1I ^JbT OjI^ lLUjl^ tj-uuj ^jLtujVl jl^l CajI£ 

Sjj-uaj 4 j V jjLj 4_j^j ^yJI 4 —lj jSLt-u 4 jJij ^jLtajjVl 4 jJ|j dJj^o l^JCLoj 
. Lptjjlj IjuLLa <d ♦ jjUU 4 Jl^jI lLUjl^ t4_u_uL_u! 
s:L>. Q^SUI I 4_JLj_iiaJ! ^yC. 4 < <itl-4jJ>^-i]| Bjiklll c-ufcjuj 

i's> a ^Lc 4 < n4> (j -0 2j-iI>L-o (jL-ujVl (J_l3 
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qLo jJI gJjti 


0 q _« n! 3~<rVl | JlA (jl VI i JuJuIu £jj»J CxjI^ 

^jJU! <_jlr<SLIl $.Lti ^ 1 4 _jI^jJI jjuuj .^ ^_>L«-uJI (j^_3JI 4 jL^j ^To. 

4JUI J) 1 -v.. 3 JljvIj 4_*_3j 4JL£ ^JJL>JI (_y_A La^-lc Laj£Jj £)! 

(j-a*_tluj| £jLj|j 4_<_ujLjJI (j\J (J ,yms0i 3 J CjIJ_$_ t_uJl 

cj1^jJL>JLI 0 ju& CxaLj (jl cjLuJI JI£L<i»I ^ ^ 311 j 

♦ 4_c JL.JL 1 4 J 3 LL 2 JI (j_<j Jljv.1 j gj j < (it cilli ^jL-ujVl L^jjjJ 

Lyuuv *Lui,Vl «jV ^ Laljj 1 m m-v ljufc 4UI (_£ Ijj 

JL>ol jl J_jJul1II 4j>.L>. lLILlA 41^3lV 4 n n~>» L&Ij_j ^jl^ 

- d 3JljJ uv J^-L>. CjUUc. 4j! ^J! (J^JlSJL! c__sLUSL! t j. <.~n a-Ij .CjL-Lu-uj^TlI 1 

4_LuL_u 4 1^1 ^ . JijjvjJI 3 n £)l ^jSL^j 4_U I 4 31-%. ^ ijr uj {_y* Lcj 

ija (jlajVI l t^3-v aja ^jl^-pJI £J^jI {y* J£ {y* O? 3-^ £3-* 

. j-tiujJI 3l t^ic 4UI c_jL3£. jJSj (j I Jlju JuJl>> 

4_tA_u^J| 4^j_<JI i—jLa- 1 <~>I ^jl :(Jj-3j I Ia_A yc. ^^luClUj 

4_<_ujI_jJ 1 c-t_uj3j 14 -lI^. (^JlII ^5e-til Lr^ L)^CjLjil I jLt 
jjJ 4J £)LojJ! Julj (j\ 1 3 j 111 a j-LaieJ ^-Ij , 4 j»jiUU 

UuL^l c«-jl^ 4j1 3j^l!! cdJj^ .4ioj_uVl &ijjis /jy 4_jL>.VI 3~£~^ 

Jlj^QIIj (-^l^ 4_^3 . 4 -lLc.. {j I 4JVI 0J-U2JZ ^ jJI j-stil! ^ JT ic. 

^_yic OjI^ ( ( jl_3j_LaJl JlLc) CjV a ^_jju CjI Jl>.^/ 

^ iUH ^ I j£La>j . 4-i^pliv. 4_j^J] Cj^Lv. Jlj ^yJI JU. 4 j| 

3jj-t-^JI W L>^ M 

.Design L^uw^j 

4 t j j U tl ^JL*JI jlaLIj £)l ijr Lc a-JL3U! j-u.»ruj 

lij JjL^Uil ^ylr. CjIIMjlII ^JlA 0_al!s Lujj 4_uLoj V CjI^^Lc. 
4_3_j_lij 4_jjL3>^j t^^^ a< t^yjL<_ujVl ^-t.u->Jlj ojL3j (jl 

»1 «>> r,VI L_3_jLiij ^JLc LgJ 3jJoLm 4 ^kjVL» 

>L^ v 3**< • \ j U > ..j 1 I ^JLij (^j^Ju-iJI (t jj, 

jL^lxil ^j-C 0^3 * ^-£3llc (j_A <_3J Gj ^ (jL_aj^?l ^ I fl^. 
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gjjLJI jofi a l*j}\ 


J I .C_x£l3 j-LdLL« £pHlj 4_4 -Jj^J1 j 1_5CJ>.V1 (jl 

tCjlj' j) j -a- it a.1 ♦ U tl ^j_Zj CjIjIj^>J1 4 »j iIo IjiSL&j i4^_iL& 

J-^>J LcLjlj I L^oJ-gr *< < <M tj ^1 ♦ UtL (jLcajV I ,J I CjLI ^_pJI 4 -»-llUj 
(*1 g III 4 / ^ j ^ 11 n 4J £)! joT J-ol 4JL!I £)| cdJi . 4JLSjI 

Lsj cJj_^Ij 3JI cr^-J ‘lP 3 L>Vl J£ uM-3 uM-J ^U^oJI j- tL 

.(26 4jI ^Lse-txaVl ^ <? < (i)«^pajVl *—j JlJ 

^j^pL! 4jJ)jJI 0,_LA (jlj3 t LjpLi ^ Mif. ^xijL-oJI Qj-SJI PjOj!J 

.SJljJlc t_jLu_u! 1 Jl^Jj . L Ju>u 4_>.l jj CjI Ju lj-uju 4_j1c lj_Lij Vj Jl^jlII (_xjp3 
Jl_aIj^-c-^IjLLJI ^If.-1»1 gUtl (jV 4_L« j L ■"<< dli Cj Jl»- Jui^ 
c ^j cjLLu Ij^L>JI jl «Novae» <(3jjjx>JI ^jjjcJJI »JlL* 3 jujl>. 

4_t^lifc.j^ 1 1 ^ < a jiJ j L >,",, ^_Bj . 4_4 _)Jl 2JI 3jj_i-d! <J^.l J L^JLt-tTn-uI < »tl 
jl tj^u_cj_c ^ > M a g.U.UJI £jjQ jjl& Juu ij-lIlC. ^j-aLlLJI <j_4 p Ju_sl 

JsgJL?ej Vl ^yiu-b ^Lj JjLoJ! ^IjJ! Ij-S-lIcI JjaVl ^j! 

4 ... A >t ^LcujVI 4j^j Cxi(jI La tdi . ^-^Jbtil Ct^-JI 4«Lu 

^ tl j_j_ug| t jtJjLlJlj ^jLajJI jlSL^VI j-jjGj 

. 4_ubLv JUxil Ij-C I 4 JjI_4_4 jI£Lb I »jjus (J ^ 4 ♦jjUtl 

heliocentric jiu mi tl 4_j3-^j-4j J-jLUI juJl>JI cJJLail Lc. cjJl^I jlSJj 

(j-c (_>bjVl J-Ijl jl Hj .. I j’t j £ 0 -^ Jj5 cr'i^Ah’i^ - Lk - 

jjJLj L-tSjZ ^r j 1 ^ 1 "! 1 g~ j~j (j^. (jisjVI cJjjlj :1 

V cbL Newton jjjjjjj Descartes ciijLSLjj 4 ri ^j ^ Jls-Ij J^>- 

5j_tItLtX3 ^l_ux3 

^)L«jJI Julj ^tiexxaj C<- L»jv L^jl (jjj) ^^^Lu-o^UI ^)L«jJI 3j£Ls 

(j\ 3j_^Loj clo~j I jJi3 Llj ‘.(ajljl ^L>- LaJ lIc t_ j!»j*> n^U ^_<_ujI 

Cr^ ^ic. <- t^ t (i n ^ (( ( jJ 5 S^il)) 4jlj)j 

0-^ 6-^ *\m\ ^jl Jj^il I .Lxu 

g.1 <; 1 C. iJiULlJ .^jLcjJI {j-A L$j J-U^S>~ V dt-O- 

{j[£ ^Jiil Willian Whiston qj" > >» jj tcLjj-j ^Lap JllLct ^ 

BjjljJI «5^_iivVI *LJi^!)) SjLlC. JjjGj 4jLcj ClxS ^jIulXJ 

Jj t4i^ L)j^il cJ^La <-i '*-<m n V Lpl ^jLail c-jLSLII 
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qLo jJI gJjti 


^aJI^c. (j! 3 j-a JjV J^3i.l ij-A 0-^j * Laj_>*j 

^ < a <_^j_(_uJLui] 1 Fonte nelle ^J-l-LlTlj c^l U>~. ..lj . ^JJ 

Conversations) 1686 «^J!jjlII ^juu ^ <±ujjLvI» 4ILuJjj ^ j-lAj (j? 

4JLaLc SLljv p <>>" 4 _la-3eJJI CjLcj_^JU (on the Plurality of Worlds 

4 3 \~ V A 4_U_Aj (J-U-JjLLa t tt\ L^jK < <( (jl ( J-^Tl>J > ' <j_AJ tj, Midi 3Ll5fc£ 

.^jVl L )-a_uL3_A ^£. 

^a-Aj! 3~f.l Mir. £jL_tJ! ^.L*-uioJI ^a » a^-aTu.u 1 tcilli £-aj 

G j I 4_>.j j_j- Li^_>. j«U n ((^jj^Ul)) jjl^LdjJI Jjjl>JI (jl ijy h 

t- < i n'V 1 J ^ ‘ “ <- ‘ '**- Luo)) ^y-u^A £j t 4-LtfaO* ^JL£ Luu^ * ^loj I 

<-< &Jlj Jl_3_3 ^_j t( 3Lk]L Jjlt n U- j 3 1 U-V. I JlS « ijr (jjJI jl 3~f.Vl 
^j_A Lloj I (j yCuSt-} ^j^LlII . Ixoj ! 4fLLait_A ^.iuaJI LjLlo^JI £)l ^Jj (jioJl 
£)l 3j)t / v>.fI j-A t _ps>jVl ^JlIII »1 3<^»j £)! 

juj a! ttiiLi ^Luahj ^jLtujV! JLaT t jL>JVI ( m ^£- 

^Ull jJt \jioJI (jru 4_AA IjJJ (jLajJ! (J.A 3j-u£ U-jLSowLj JjJij! LjJJ^-UO 

3La_cI ^ U. n a jj '>s ^ LjI_3_j 4jI ^lc. jJuu La jJILa CjLJISLuuI j-u3 

.BljjUJI 1 g i? c. CjjLOtlu ^UJI <4 _j_LajJI t (iIjL j j 3->t1£) jjoe_uoJI 

l-<l3^_a Jl3J,I u_jL^LII ^>11 J-^uLiJl! 1 CjL Jl3b tt^JU j 

j_jLuJ 1 OJ-^^ Lr^ L^b Ui^ ♦ ^Liih 4u-uiij ^IhjJI 

4_U_c ^ jr h Jl >.jj y ( j^tiu^_<_a] 1 CjLu jj-A q^j^lla £j-d CjLjj_*L>. J_aGj ^ Mir. 

Lgj| JJlOJ t^jLUll ^j-A 4 i Mil Ml i_lU j ^lc. CuJjIu (jl» ^j-A 4hjOtJ j_uol_*Jsl 

^yic ulo-j L^_)J jl t^JL*J! 3 j_5c_j jiGj L a - ls ^j-uJlaJl! <_jLiSJI-jcjjlj ^jluoj 
- a A , „\l A tlj ^jjJlII (JLvj JuLc 4 4j^3 (_jL_<_uVj *4_aLc 3t,l ^IjJL 
iJjVI jJLoJI Jlla 4HjIj CjLjLuJIj CjLjIj^-l>JI jjI j-j-ao- (jt_J 0 «>>3 j 

(jih j-A I 1 A^ AJ . ((3 Ju Juv ^1JJ I 4 j I ^aJj L^-LA ^jIoj-3Jj 

4_t_ojl_jJI ^LlOjVI U_5>L3jI ^ylc. Jl^I J-uJI ^ y i J ^ J» jjto 

^)Lj ^A J i mi” tl (jj-A-C^-A ^-)Lj t Mi-^jIojVl jtJjlj (^JLA 

- jl JlhILuuI ^j-a tiJLufc ^a-I (jb - 3^Lc. o''^'_j" 1 b La-a L3j>» ^ j^ I 

. L^jLuItll jcJjij JUjLStILj 4hj Ljc-aU- 1 j 1 a f, 
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gjjLJI jo* SjSi 


c a, flj) g I I g Lg-l*J1 jllkJ JuljJ J_3b .L_3b1jll ^_yb 4JL211I CajI£j 

Cjlj_U_uJj ^Lkj JJ 1-^wt ^ylJI Cj!^_U_ai£jl ^y£J 4j| ^ jJI 

(j-£ *4_*_j_j_LaJJ 4 g *j < 11 CjLc.lg.tJI Jj Jo* ^_yb qo £*J (j! L^J J_j^Lb t4_uoj_g 
^_u_oj2J JjI . 4jjlot£.VI Cj^L>* jlJI jl t m < mLjj 1 4-t-LujjJ 1 <j-uljJi]| J^lo* 
L$_cb 4JLII L^JUOJ £-tb>ljJ.1 O-O* ^j-g ^j-U-J-^Jjl g < nil ^ljO*Vl J-LOjJ ^g^g 

i C. ljl_A ^yjl L^J ‘"' Q J 4_U2_4^J I C.t_P* ^j_g ^J t )Lj I 

4 Kant cj-ilfT 4o*^ILs! ^jJI «^y_gjj_tjjJI (_p2>^-3JI)) ^y_g_<_uJ,l ^ j < n<?~ 11 t-c-Jo 
^jjjcJJI »£)! ijr Lc.-4_ju_4jJuu-jj > >1 flit I I JlA JJjljj . Laplace (j-u^^V oJ-au 

(j_g 4_j_g^L_& 4 _jLo- , .1 4_Luk ^y-lc. |JL, jJib . I J_>! 4 HjIj C« < <nl iCuj\ j!JI 

L^ILujL>. 3j_3J L3bj gtVnl (j_gjJI jj^>_g j_gj t4_g|jjJl^ jjju cjljLiil 
cJSLtTuJ ^yTo* 4^>o*VI ^ 1 ^^ JstLtJ Lg-Lu 4 L$j|jo*l jlj CuJl&3j (4-toloJI 
(jojVI 4 j . u k ^ j mi 3*11 4JjLg_g CjVjLs&a 4_gjj « 4 3 1~ -Li. I 4-tgj?e-JI Cj Lt-gjaeTJ 1 (_yb 
CjVjLoJJ oJ^Jb 4_gJhJLLg j-J-C. 4 _j-o^La 4Jh£ (j-g CjjjJaj L^jLj 

jj_g LbJO* CjjlSLj * r< a A , ,. i Atl J-U3 I)) 4_}L£ (_yb-J»jJU2J Jj I ^y-Ll-C jj l£J J 

Lca jl^I juLb-j_jJ_JLo. J_*_b Lg^ (j^jJt JL>*j £_g Juo 

(Jj jj UvJ • A11 <-a 111 Lgj c_«jj ^ylJI 4_u2_xSJJ l^_u_o^j ^gj ^ j... A" tl 

. 4-lu.jxg L^JMS* ^j^g 4JLII (jlj (j^-gj J_u_uJI ^JO*J ^jO*VL Jjfc 

I <( gLt-coVl ls~>\ I^J-C.)) 4-jLTl^ ^yb ^j-oTl-Ll-J (Jj-J Lcoji J_5C_J! Ijub ( j r Lc.^ 

(JL<o_g_}Vlj JlJj-uJI CjIjI gf, 4Unil ^j 4-lLo I 4jjLj 4Jb^ ^j_g CjjjJ^j 


^yjLoJ! CyL- L ^J-lil J J Ml 3 1 Ct t Ml l^j| Lt- L g O . glj^l ^Juk ^yb IJ 

i^_yL>*j-gj t Jo*J_gj jjJsa^j Ju_g jjJ^j Jj Jo* ^^yb L^Lukj 

^_yb ^y_L*_g ^j_g^J Vj « J_gVl ^jLs< l_U_g_CO fCJ (j-®3 

3jlo*Ij 3j_g ^gj ^_»_9 ^J jioJI (jl dlj .4_JI oil Lg-ta Lgjjj <<-*>^1 
3 Jo* I j 5j-g /gj }Ub aJ ^loJI dlj . 4_Jj ^jo*VL 4 JSJj 4 Ju VI (_^lj 

Jo* .Cj!^ yic 3^-gTu.u.g 4_J_gX. ^jo*VL» 4_i£J^ 4 JljVI ^_yJI^ 

«.4iboJ ^_yb ^g_» ^Lg£. (jloJI (j-u^J)) ^-LLtJ 

JjLlUI ^yb Ji I jub ^_<_u_jI t ' ».l"tl^ j ~,c- ^j_gLJ| ^->_j-3il (_yb^ 
.^jojVI j <if, JljJlj^_jJ cjVjUt_g jjJJlj 4 VjI :^LgSLg ( i ]^a_c.j-co j-g Jg mm! 
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qLo jJI gJjti 


3jIL3JI Ja 1 1 ni a 1 JjL». 51 t3jLj|jJI 4JjL>Jl! Buffon j 4JjLt-a CxjI£j 

. 4jJuJl>J! JlJj_lj £-a 4_uj^aelt]| 4JjLs-Uj L^J^LL Cj^jj 

1—L T l^j ^juj 74 000 (_ T J!j-jv. j_Lu L_L«j L_uLuL<a 4 _u^Lc 

jJ5 j *> ^ £)l c t &J lj £)L5Ls ij»<_uJ! (.y^ Lol ‘ (ill 1 JlLo») 

CjVjL>JLI £JlA C-<-ua^lc' ^UJI L-iLLII 4_ui*]lj '(Mill (j^Lba i_3_uaj (jjSb 

.j_jJl2JI JjulI Jjlalus ( _ r C.j_uaj_a ^L u La _}Lejj Ia- l ^ > . 

c-jL^uv J_a£. Edmond Halley 0 L a Juj-ol *1715 ^Lc 

CuILul 4_JjUJ.I 0jJb ^j! J_ lL tCjl Uj->uU 4_a*jlll Julja JjLJLA ^Lul 

4_L*_uJaiI JjL-u^jl» £juk ^JlLa >iLs_iV ^j^>~ I CjVjLt-o i "\j $Lj • 4 _lL^C ^_lC L^j I 
£j£. j La juul L$j| Natural Chrono meters-w^LajJI ^LuLl 

tjL£ (^— lj> ‘ j '"" ^ t-tjLlil q^_3JI cjLl-Llj^Lj Ci \ •>. (jl La iciLL <aj . L^j 
(<< i!l (>u>Uj jcJjL QJ) < mj3j 4_*_<_uljJI 3j^ Mill c_jLt_ual 

lIj 1—Ljj-SLj I-3j_jLc. a ^ jJjLluj j . L^SjJl 

^j^La-a I^LLol V>L* j-1! Wealden Greensan LLil^a. ^Jihj 

j-jjl^j IjlAj-cJL. 4_u_u (j^LL 300 ^-c. J_3j V La jiia c < K nil JlS <jl 
) 1 Jufc L_a jjjLuj ^yTcv- 4 _i 5 £_JL_a 

j. 3 mi t <Lj_s^_>JI 3^Ij_3JI LIx_j t h in) ^j-ulj3U IjlA <j! ^♦ j iL j 

jJsLJI c__<_l£' Ijl^Laj ♦ j j< nil i _)-£2JLj ^jJ I jujlL L3JL jLlj » 

Lj^jJj_oJI *LLL. : 1851 6>^ 

)4LQj ^ j_u-al LLa tLlt-a mi^I 

p L ♦ n (jl j_lc. ». .j... 13^1 c_jL5LII oLT ^L3jI 4jL^j l_^_Luj I 
^ Jl_A 4_c*^Lq (jj) ♦ j L~ mi j Ij_jL^ C^J^J > mU (j-« (jr A-uiaJI c_<_A jJ.1 t_jLtj-aI 

^jjL 4_^>.lj(^jJI ^<Mjlpl ^jL5tHll ^Ilj .<(^)LL^I)) 3l_Lj 

^-jJj j 3 tl JjLw Jl£j . »1 4 j»t l (j-A jJu-a (jlajVI 

^jl Lord Kevin ^j3K jjJ Juu L^ jc_u-al ^ jJI) William Thomson (jj^uA jL 

^Jiwij ^.u-3-tIuJl C^u! IS L ^LjJlIJ 4_«I jL?tIu_uL C.C. U J 

CxjL ^j| JlLo 4_u_u Q^jJLa 60 ^Jlja* *^l3^ ^ La j-oj 4 jjLc 3j^_uaj J5j_u 

3jl^>- j 311 Jl3j! jl3^ tj_cl ( j^c 1 aj . jL^-ajI 3JL>. 
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gjjLJI jo* Sjli 


^_J_i_J_J! (jLj p ^J-A t MUt,l jiwl La*-jJ^-OpI gUlg. 

(J-jj-^LiJ l^LCiT^I Cx.pl Jl^ . 4p^p-« 3 jjx-oj ^jJlLg ^j?c_ 5 ^lc, 

ixljlJI Pjlp <_p3 U-tTu^fI J*LU! cjLlU->J Jjp3j5j c>.t.ujjlj 

3jljx>JI ilatpj 5l t^pDjVI ^j)^^- ^ Ij■ i ^ cJLlA ^j! Ci pI 

j-odL>JI cGa jJI pj^-L>J I Jl3Hsuj g-ita-pI 4 jLc Jjul 4J ^yi 

idJ_>* 4_L<_u 2800 ^Jl^>. JLca 4 _cj wlTu-u-^c C < i < <i"^~ 1 I 

.fiLLjj ^jj-tLa 3000 (j-o j-j£1 Laj_4^. cJLLa ^jl i-^jj-aJ.1 

Precam brian-^jo^LJ! j Jp L« jjitj-o jjitu^JI ^Jualj 

CjI—L^ pjJI ^jjlj i<Liuj Q^-iLa 600 £)- c I (_Pj LpLtTuJ £cjjIj £0>*^j 

50 ^Jljo*. 4_p^Jl]lj t4_u_o Qpba 350 ijr il4 _jj_jLjJI 4jpr i«PI 

. 4_t£.L>jJI CjLopaJlj 3 ^_o*VI ^Jj^LoII cJiuxspj i4_u_u Q^jJLa 

(_pfcJjLl]| jji^HJI 4 <«o4 4 t,o4 £)l 4 _lAj-A1 4_uLjJI 4_3jpaJlj 

CjVj^>*j PlL«) 4 jjLjl1I 4-l>»I CjLiLqjlII ^jl cJip cliLpta pG JuJI 
151 i ju>. j ^ 3j-jL p ^alla 1 ^ ^>.4- (jLpVI jl 3 ,-MI 

3j_5jJI jl£j>J! J_^l_j» fj_p,l Ijufc cppl Lp ^_ul 

James qPjLa ^.u-t-^-jv- pLiLal ^j-o {yuo* 4jt_jpaJI «cppl 
^L-uVl ^PJ j2laj La I l Jl£. (jpLA JJ^j (* Charles Lyell JjV jJjLiaj Hutton 
dJL^a V» LuV 14-ov jJ^_l>J 1 CjI jprJI CjIJ ovV C LUI ^Upl j!jl3-c JajLselt] 

^j-oj . CjLapLa j I tlj Li_l 3 «4aLpJ 4_al5L«J Vj t4jl Jpl pi 

4_5jj_*_ll 4_av jJI 4_<_uj jJ.1 6JJt> L-afcJaj . JJutA J-5&J (jP^ 1 
^ \ L&Ju>.j 4-lclb 4j»j ilo 3^ ^LojJI £)l ^_PI « jpGJI 4jp5j»^^la 

: 4 -l uoIjj 3jj) t^i t Ujiir^ < n c ^jpLfc $. jloo I ju>. I Playfair ^-pj^Lj a. 

*.. i 3"tl] IpLo t_3JLa ^pill j. • »^tl 4 _u4>LlII.I «;I^>.VI ^Lojl 4 _c^-« £)L«pl! 
4*j iUtl futwJI J-aL*JI» '.JlllL Buffon ^ «. [psj^U 

3jj) ts~> Ll-pL J * 3j Vj 4_^J5ILa3 ' Lplj (jy.Cu.4-i 51 .(jLcjJI 

i... j_jI_1j ( _ 7 _5j t4_03tajjLJ Jxvlj-<5j tCjL>-jJ ^pLc iCjlpj jl CjIj_3Is 

LfcjLx£.L i <irt~ t pLc-j 4_u>.pjjpl SjxfclpiJI oLj SijLSJI 4jpalll uniformitariuaism (3*) 

.[^tpt] .^ipi 
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(jlojJI gjjti 


Ij-Jjij JJ) g k tl jj-G G ijjsVI Jjl liaa-Mj V L^JjOeJ (_,!!! clilj-iiillj 



(jlajVI (jrlJ SjJiill Jj^so SJLjjjs j_LiU«JI JjIj! ^ (jilc. 

Lfilicjl (_y3 3 j_i3sL>JI SJljIjJI Sj^Lill (jj» 4Jjjb (JjLjus ,jj8 <Ul Mia 






y s *'<*' (jjaljJI . L^SL.n~i (jylll 4 jj-i3aj«J! CjUL^LII 

j_^|) Sjjlidl Slilja (jSG (jlj-LisUI^-pJlj cisGL-LlI SjjLalLo 

4_j-^J! 4_Laj>. jLIa! Laj^iLo !jjj|-(«LLiJ!j i_^j_ikUaJI (J*\ i~itl i- m-v {ya 

4_uLtlII 3l_pJ! jjj^s (_yjj! (jJi sbGLa (J£L1 iLaiJI tfjuk ( _ t 3j • 

(jliJ! jGc. (jJJ of o^Jj^' o-° o^j *6^' cP 3 - 

JlLa t^ j ■ t«> 11 ^jJJ,| j i LujL_uI 3jJl5c-« £j jjVI C-LI£j JjV! 

.CjLcjJjj jjIj !j tCjlu^ ijr 3 SLpJI { hut/T) Linnaeus ^yj jjLlJ 

j-jLiHl i h<?~U ^Ijl LcIdjJIj q\ t j.9 uij 

jf j / ,.^**<tl ^JlLo) JJ>U ^ ♦ j j L11 J_^>U 4 Jj JlxII 4j JljIZjJI Cj lj_u_tu£lJ I ^jl j_lc. 

^j-<_u (jij (^1 jlJI l_4_>J! £jj LuLaL cjjJjj L^j! yjjtjj 

JJjLIj jl>.) Yrasmus Darwin Lama rck-dJjLcV CjLjJ^j 

.^jJL Ls-« (^^LaLUll II jJilll 4-U-ua 1 ^ A n 

£)-a *1 jOj| jLl^jVI 3LpJI a. 1 L> #t cLuj^v < till 4 jJ ai-ollll 4 jjjJI CjIJuj 

»j, Mir. £j_uLlI! (jj-SJI Cuvier <Ljj^j^ 4 tj iUH ^JLc 

oLoKil j_uiHll ^L^j (jjj-uilLo (jl5L<-u jj-A ^u-uL>J! t ^,^.<11 (jl£j 
.<Ll£)UiU 4_l>-jJj_jj>JI (j-A CjI ajU CjLj-jjv ( jr 3 ajj^Juo 4 jj ^tll 



gjjLJI ja£ a b>j}\ 



£jL)l La Jlcu I t" 11 '^->j a < 1 Jl 3 I Ijjftf £j\ (_ i ) j ^^ 

( 4 *\- A.'r.r.M , . r *\\ 

SLpJLl (^Jli^ 4J ^_Laj ^Jl2j lLILlA 4_j | jJlljj . 2La}U*J! CjIjij) <^>L(jjJ 1^ 
(j-CLaj <.o II Cjlj Cj L' ' JlLa) 1 j« mi i 4 Uj mi it I 4 _jjL^^UI JK mi VI q-a 

^Lt-La ^ j!t£. (.£J1 Brachiopods .. JjvjV! CjhjuiaAj Bivalves 

4_u! JljJI CjLuJ uJI j L_iiJwIj)jJ 1 j LljU^_uVL ^j-4_4-JJl^JI jLre_iJI ij jL^jVI 

tCjLoi-UjJlj Li*JI CjLuJuJI (c_ilj^>JI dili (_£ I t4_ulj_>JI CjLjI^_ pJL£) 

LLs^a-aj LiLv^a LieJjlj-LitJjlj dLpeJLI £)l ^1 a IjlA (JJlJJ . ^jL-ujVI IJ 

. (^>.jJ,l) JlL>-J j^L>» 4-»ic-ua 4_uJiJ CjLjI^_ p- (4*) 
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qLo jJI gJjti 


O' J^Jlj .«Cjjjlaj» 3LpJ' (jf-JU. L jl£.-C.<- f a V 4_£Jj . JjkJ' ^ 

(JT £i SLpJl JK u>l (JT ^ O-Se-U jJI 4 jL>.V' ^JlC.) Ll>.jJj3jj-lLlI' *Uk ^_La_*_4 

(4-ljLl-L!1j 4_lj'j_ lj> J' C_il_0-k>J' 1 g <>) i_4^ 4_3 JLljjJ' 4_jjvjJj_jj>J' 

4_lsL*Iu 3 di'jJk ^ylc. 4JL1I ' ,$3'-L Jl3 ^1jjVI o-° 1 Jj) mi^ o' o' ' 

oL^ £jj-jV' o^Lm*-^ o!-^ £-«j ^Pi ' 6 '^*. 3 o^^*^ o-a 

L^jujjj clLIj^j (^Lk o-k LZli L^) 4 j » j 1 U c_jLu_u( ^1 L^c L>.j Li 4_Jj. 





‘~*j ’ "'■’' "' ‘~'J!J ^ ^^ t^"tl 3 ^^3 I 3^ a ^ A 1 

(J^aLiuj jl>.'j oj- 5 ^ t^r^UI _*jJ 1»o' ' jkir' ojjJU' jj-LdLfuj 

jj k>~tl j aj-p ;j <^• t' ciJJj^ . 4_ujL>J' 3jjs jjfcj Vl 

j_Aj ^fl t Jux'j OJ-ji^ Or^ 3jj I<~I\ 1 jklj_l-4jj_tj jJ' <;Lui»^U jkV' 

^jJI jjfc (1859) 4 _jLi£ o_jjj'^ oJjLfuj ol^j 

0-5Jj a- < < 11 *>4 kcjjlj BLpeJJ oL> V gUtt ^JL*J' ^Ll£V t Jukij,/.ul' Juk>. 

^p-Ljl-S Ly a (jL^J . 4_3 jL_uJ' £-JjjV' o- 4 Ljj) t Cjjjkj 3 jljJl>J' jb 

CjLljLSJ' pkau lUjJ-C.L<_ u 4j<^*> jjl!' CjLb^ilbvV' o^ J-& o-^j'j Ju£. jjkliJ' 

IJl_i_4 j_A lj_Aj : 4 _j_1_j_lJ' 4—U' J <^>^T 3jj) ts>\ «.L3_lI' o-^ 

j . («^L3j» o 1 ti (i t <>' Q-Luu Jl>. j') c-jli&IbV' 

IjlA o-o CjLtluMil' Jt jj t^itl o_4 4 _cL*J' 3JjL_u_U_j o^jj'^ ^o-ul^Lj-o 

^Lc o' . Juil 4 _«jL3_a jj)m ' JJt jL-oj^/' 4 jjj <~«j3tj .(jjkJI 

3Ll>J'j io-^jV'j *05^^ jj 1 »3~«t j' JulLjjV' 4_ui>' 0 ^1830 

oLajJLJ ^Lu [&\ (jy kj tc-jl < m^J' 4j V L«Ju9 4_4-iJl3 L^jI 1 g < m3’i 
♦ $; Lllu-u 1 okujVl OJ^J o' qA-uj 4jLj qh ♦ 3 a 'jjl^ J-J-£- .^-JjLll' 


O-uLkl') prA (< <il' o^j 4 »<>n JlLo VJ Jl>.jj (^^4f.j Jl>- ^fk) oLtkVl^ 
ttiilj * 4JU' 3 jj_^ (_yk kik Q-liv 4_i' 1_4^ t(o£5^1' j 3 < < 1 ! 

4Jl1!'j jL ku ' o' *Lo*jJjjjj3jV' vl <air. cjL_u'j_} ^JJ kl r. <d'j 

4_ ljv jJj_j^jV' jLjfc'j mi t' d<_jlkj . jjklt]' 0-0 Jjk' 3jk t j'U" 3jLki>J'j 

u 4j^<tlj , d 4-,t' 4 _uLuJ' 4_2b-cujV' CjLk_u_<_u_^ 4£uill (4 jj^V') 

(o'j-uk' o_c 4jj-?tll' Cj'j_}V' (JlLo) 4-uLky' CjLiiki' o' <^jUj u 




gjjUJI 


(J_i (.{j\ 1 I n fj <j_a L-SWI Cj'j Mif. JlLc jJj-L>Jl t**d 3 <Ulf 5j_u^l_»_C C-uL£^ 

£c_jjLj p j > >< 3~ j 3~ - «1 (jjJijl I JJt t 3 >^ * 3 JuLJI CjLjII j-tueU 0j-t^2> L*_a 

(jLu-loUj^ pJL*JI ^JLaIdJ L^-(_J 1 3-V IJ JJ ts~iC. pUjJLlt £)LjU^M 

j j j^-JI j j ^^-Christian Thomsen (j-u±a jL 

3j£aj ((Prehistory (J-l 9 La»3j£L3 *u_a p-u^lJl I ju* u-JL v j 

pU^til aLuVI dJJj £.LJl*J 1 i_dJ3 M y^c -1 jjU" tl» 

((JLijjLu ^L-ojl»:Li*JI (jyj 4_JL3 IjI VlSLil p$] cjju I 

cj L-i_Ll.»-l<-u ^ Cro-Majnon ((^jjuuLa-jj^ ^jL-tuI)) j 11856 3_L_u Lull I ^ 

^■a-^JlaTlI. 1 jj)^ ^I ju ^ I^UI CjLlLll<-oJ1 Jj . j •"<<{' ^_j_uLil 

(j I J—Ul . pjLaJI jj'*- r o J-LtXC. JLLa ^juL jjL-ujVl (j I 3^5Ls J_l33j 

The De-((^jLjuVI J-t-ol)) <bL£ ^L-tuVI jjL l 11 N j j««■ 3*1 

.4JjLa 3jIjl£. ^-3-Ij L« 1871 scent of Man 
t ^UI (jjJiil j_»djI V^jL_ujVI jjL~ 3^£Ls Ij-o*I ^j( Juuj 

(jL p ^tr 1 r»a 1 ^JLc cjj_& 3LI a a , ,.\1 3tlj aLaJLJI p L ♦ ^ ^ > ,.l 

Ijl5Laj .£)LajJI ^ t J jUtl (jjjLa (j -0 m < m a ^jL^uVI jjusilc. 

C-ufcjLao^jlu ^ <>>3j (^jJI (^jIJ! j!j_3J! mi« I I c 3i^>"<a jJu-o 

p mi >JI J-uol CIaSza JjLlu 4ul Cl'-cv ^j-a» »1 ai t tl 4_uast_3j ^jl ^ jr i_i_u jjIaHJI 

^tjjV! ^jLu jL3u£.VL LLajJL ^5 LJjjISLII ^jL^jVI)) cillj £-«j t(( iO 
t ( ju^ mi t II (jjJLli Lu>.jJjuJ jujI j^jJL juJl>JIj .((dj-tliL-a 4UI 1 ^ 3i->» 

^j-ojjjj Raymond Dart CjjL ju j-a-^j Lfcjju*.! L:r uJI cjjutuJI 4_uuLt_jj 
-a 2Lul ju ju^f aJ>L^ jLI o-uauj-Liuj^t ^ j Louis Leakey 
1 1 ^j^j5 » L u - u jJIj T l<-ujV 1 JlLa t (Hominid) j>j-3il-^jL_uj^l JuLa-»! 

.(jLu_uJI (j_a (j^j^La 4 j^Ij ^Jl ju»- 

-Luj-a^>- (jLjU^lj tdLpJlj CutuL-usI IjSLaj 

jjU-.tl * directional jjut-a ^>L>ul 13 ^jLaJJI ^^uc-udIj . <Lt3ejjLlII 4JL«_ua]lu 
ISu-aLuJiil ^Lil ^jjjLaJI jtaLka ^_a I J-o* ijr tI/LaIu 4 jjjJI 0jJb . 4_t3 V 
aluj j3tl »1 ai c. »j. Mtr. ^t^LlII ( 3 t«-Tna ^jju La^ 4 jj!j_>J! 

a^LkJ! j!juSu. o? .(aL^V!) dKirJI j^u ^Ul piLdl o? ^ 
(jLLuJ aLtluVl ^j_a .^j-sa^LuJI Lr^ miU 
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ijlojJI 51 jU 


. > »f Li 4-lcu I 4_j 1j 4_ijL3fc_a <>L>dl 4_I (jLojJt ^jl 


c-jlitlLjVl Ut» '.(Jlja 51 4 _IJLoj d , <■ A\ c_3j_c. I 

Cillull ‘*M d^J ‘d>^ J* ^ d^ VI J^U V c^ckJI 

C—jLTlSLH £)| ^_J_C. ((. JLj^LII t 3J) 4,0 ^JlJLLII ^j-LLLU 4-L-LA jJl^ 4j 1 

Jl>Jj VI j-A La (jLadVI d)tj (J^Lail ^Wifl ^IjJI I^->L?eIL<_ul ^j^dLulIlj 

Aj j >^ ^ OJ^ 3^ d)^°3 “^ Lt^ l^>-J^ 3 CjLcri-tJjJI 4 JjLc ^j_a 

^Lj-uaJLj ^j-ul < <1 'v-l £_a 4 4_jjI^>JI L5Lj-aL<JjJI aj-tAs (( L^J^J L> * (jr^I 

4 A 1 to! ^pJI t_jJ ljlJlI (Jlj mi tl I j_A d)L^ t^3 dh-°J .^psjJLlI aLalulj alji>Jlj 
: ( I 850) «43Jjlu 2£ {j j-<-u-uj 

4^jfc 4^_&J . . . 

...Ifi-J^l J£ LjuIj Ijl» ^jJI 4L*IUl! J3.T 4d)L^yi 
Ldjv 4-usfc.q 4 JJI LojIj d)^ 

-^jL^JJI di$^ J-* c-oJI d)^J 

Ltiit_aj LLi £.I^_oj>. 4_*_j_lLiJI £)| £_a 
— 4 j JljJIc 4j>.j C.< J* -j-u3 t < ^ r Hj 

jLtd. £_a ^LjjJI ^ A < t 
?4 jJuJl>JI J^llII Jl^LUI 4_tic JL4U4J jt 

^jLajJLI jjj_4jJI Jlj£]| (j-* 3 ^JloJI c-t£.jJI d)l 4jj-5t_4jJI ^1 JlJ La_aj 

, d) j a a CjI 5 j_t£. jj-AJ cr^lj 4 - l l. l C. ^1 Jj->d 

:***$-»$*> dUjJi 

d)LajJI ^j)^4?a d)t^ 4 Ja-u-ujJI j, <<o» tl ^j £Lia L^JLoj La£-j)to mijI aLj-tS 

44-tJkjLail 4 _lo-<-u->J 1 CjI£j_>JL) (jLajJlj . 4£j_3tli 4_d_jlij jl ^j-uLj^a 4dl 

^jJI ^ al» tl jj)to~tl J^L>* 4^M»JI 4 >JlA Cx^uSLajIj ♦ <( <*jjj J <*otl» -J ^JJLlLc (^1 
Jlju 4jI ^ 1^ j - ■< Aj ciJIjuT d)La^Jj 51 ^-jLxoJI oJ^-Oj 

4£j^>JI£) 4_uLjj_LaJI 4 -lI^. I d>^-^ i _ r -<-tjL<_uI Juu jl 

^l-st-t^l julaju Jlx * Lr jL)_tia]l 4 j j<wAid ^jLajJI J. (^llLa 

j? Llad alj-<Jij 4 L^jlSLa ^ c.«Tuj j? aLuiVI *Ij_4jj» Isaac Barrow : jjLj 




gjjLJI jo* SjSi 


:4jI Jlj Juu (jLajJ! fj L) JjLAJI £-u^ j 

£)l 4 _lLlj ^(jjlSJLl jufc jj^JLlj) 4ut_ulsi]| 4^1 mi Juvlj jjsz-aj 

4-luoL jjJ 1 Jj_udVI» 4jL£ i >i a ( jr ^ (J45 JJ ^Jj-Ajj . £. Lulu VI JjL5tj 

<j_c J^Jlu t^^j-usLjJI i ( j r JLuL>JI '31L>11 ^jLcjJI)) : (1987)«4_juuiiaJI d A, ..I Alt 
9-^Jm (^L_j 4u9^Lc (jjj Lj^I mm a LA^Ju 44_udL>JI 4" • < mL> (j-aj i<Lu±oj ^LAJj 
A A , „ I A I t 4 j a A>VI (j-° c-uL*. * Lr^ L)^ JJ I Jui> JlLa «. <_y>.jL>* 
Ijuk jj-uaui.1 (jLcjJlj .( jr a£JI juLLa-II CjI j 3jij^>J,l 3 JuJl>JI 4_j£_uI£LjJ»I 
t 2^juJl 4j_udLjJI CjLL<-uj>JI ^IjuvL ^a mi 1 AlUa L-ILLa IjLuLa 4 A 

4_cu_A_j jjJj-uj ^l*-a c-u^ La^j .^Jl —Ajiilj acceleration 4 I -a-tllj 
oLajJLI ,^^-au IjlSLaj « <t j-ul j All 4L12 4^u>JI o’ o <AVlAj oLajJI» : jjL 

.CjVjLjJIIj j-j-tuaJI ^j-uoLo-Jtj u < < > J f g t l JjLuU ^LLs Cxs&i 61 Jllail 
eit- cv - (j_c AjJlI c> < ii j I»t^j-u oj jlud John Locke <jJ jJ oj->* j- u - * A Jl>. 

Jjl_Aj| ^IjJI I JlA <(. 4jI_£J VLa ^1 JlL^_4 A~ < ii a ‘ L>-^ 1^J-<-U tiJJjL^ 

^ J^1 jJ J A tl jL^j £)^£J| £)Lo}JI Q‘"IJ^l ljLp*j Ijl».Ij IjLuua lLILlA oj 
<j-u_aL>JI J_ua_AJI ‘.(^L^JI Oj-AJI >• 3j_u£ 3JuL^ CjLujSLII »1 alf.J 
. d .>,j A" ,,, n 4-tfa^Lua ^_Jaj-a CuJjL>JI ^^Ijj-uaJI ^£lj q^SLu-u 
4 Lu_uL_ulj 1 3lU A Lt £.JjU3Jj4 I Juu 4-3-U3^J (jLojJI 4 j^J ^ 1 J_*Jj 

4_<jjIjJ cixlLJI J ts* Atl 4_<_uj Ju j-<_u (^jJI jjU^tl I jjt i4£.LtaJI jjL^j o^ 
CjLcLuJI q mi r. oJLUl op 3 H jilo ujjJlII C-u-tHuI J A1 4 . V^.4-u< o~^l 
-Cj^LAjVI lLs-luo CjLoJ-jjISLlo t4 Li^L-u JLAjLj jjJu ^1 4uJVI 

4^>.|j L^J 61 oj-^ ^jI-c-LjJI jjlc er^O A_aL»JI cjLcLjJ! 
oj_AJI Ju>^ ol L-°j .j-uuc. j^lj-II 4 -JLUjVI oJlII (oWj-A^-j 

1 Jufc . CjL^j-UIj 4_jjjjj CjLcLjJI ^1 Cj^Ls (jt-^ 

Cu^jJI ^uu-u-Ajj t^jl jjj ^1 Lj-Iij cjLcL_uJI ( it AA Llq-Aj j ^tll 

O^ J ^jLjJI oj^l •g.lnid jj j ^1^11 J-iuj Lse-Lua jl j ^tA>tl 

(J-?e-uuj) c_u_>JI CjLcL_ u ^yic, Jj >^11 QJ ' *‘J (J-uLLII 

^jlj_jJI j. J mi j o^ Al : 4-u-C L u Ijufcjua o^ < A 4 jLu3 jj q ihim 

i4^jJI 4 _A_l4j ^jVI cjLlL-uJ! o^*A ...(dx^jJL ^L^JlII p-iAfe-J 
^_jL<_uJI oj-A-l^ ^ jj^ae- u fej ^ -lL JLv 4_jJI J_udjj (^JlII JjJluJI ^IjIL>.I 
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ijlojJI 51 jU 


j A ^ ^JljlTlj V l_Lx>. 4 _o_l3J CjLcLjJI Coe .up 1 ^ A** 

. J^ljJI pjJI 

t—>l < (^jlJJ Jui3 . (jLajJLj oL^I q - u \ < n'vl ^ jr j Sjjj 4_cI_4jJI CjjJu>*Ij 

ij_«^c. ^j^sE-b L 4 J ^_£L>J! ^j.b.1 i^LajJLI ^1 jJI 

4-C.l < m tl CjL^J 4jI£Lo JjtHJ-<( j-jua£ I» j (((JjiaI» 4J:ju a jjj t c-i aT lIL jj♦ <*mHjj 

. J_»*lj <U -b ^ j Mil 3jL»jJ,! V ^ylil 4_t£.jJJ 

cbl£j . I j£ jl I j£ 4x.L_o]Lj 1 1 JlcL-^ ^ j-u-^Ij 

-4_j_jLJJ 4_C.Lt.u_H 4-Luj.4-tfuJl 4JjjJ,lj 4(jL«^JLJ 4-4LJLiuJI ^_u_ul_SJ,l 

lJT ^ U ,,. ~ V jJs jii ^ All -jOj-a .Utl j| t jL_ujVI cjLcLbl cjr Lc. jl^Uju 
<jj£j 4-c.L.ujl *o^fl L«f . *UI Ju*sz~u ^LlAJ! :^bVl o - ^ 1 

^JjUt-4^ ^-u-^-<-uJ 1 CLl^J _}i_A_>0 £)| 1-C.LuV 1 4*11 11 Lt_ul_uLo 1 ^ » >■ ^ * 

Ju>» • lj (^ 1 V Ml V Ll£.J_cbj_A IjUU (jUjJt £jCJ . (JS11 if tl 

cLuL^VI AolI j_>JLj JoLljjI llLLj)) 4_c.L_uJI O-oIjB jj A ^ ^.ujjJ j-ll>] 

• ((^JLtil J^lL-u-o ^JLc \1 VI jU* cjJlc.L_uj 
£) l Lcj . 4_j_jLtjj_jVI dLj^tJLI 1 } a ^still Ijufc 4_cLtaJ! 0-3tj_us Ij 

4 Juuil t-LaLAjJ! <>atjj • ^ 1 jua £>^AJLl ^To. tC j!_£.L t-uJI C«r.LA 

4-olc^ 4-J1 4 < mIjJU I JlA ^Ur.I j . ^tV*11 jl 

dc3jJI 1 j \ 1 -^.j ^j| L^JLui ^j- 4 3^-u5»Ll I CjL iu-t-uJ-lI CxjI^ jl . 4j 

,«(U« <^Uj C^jJI Ij- l g- » J (jlj («4 ^.LjJI -anil Qj)i^r t mj ^J») <( LcL^-i 

^ fU (j-AJ .(J^JtJI !^£> ^Uj)?I AajLcb jjfc CjlcLt^iL ^Jl>JLI ^_u-£3 Ij 

j_Ac ^ ^Lc ^jJI Richard Baxter j"< > ..^L ^jLAjj 

Ijl^Jj ««<-> ^j jj-fl dx_3jJI .3ju>.lj ljjt_u-bj 3*lj^ 

u \ c. _>LbicV! 4_t^.l jJI Benjamin Franklen & K^lj-a 

.JLU jjb C-AjJI : LLl^j mi cAjJI jl 4 «dAjJI IjjJl^j Vb» m3 >11 

C^jJIj jm I JlA» : <LujlAju 4_l 3 j jb>. ^1 ^j- 44 -L-i-u L>Jj 

«. ^I crij^iJ (JjJI j-aVl 

^L3jJ <lo 1 L^-<-uijJI ^J1 <;r.VI^ JUI ^Jlc ^U^l I JlSI-Aj 

4ILAI3jjl>JLI (jLa^JI b^jlt3^J Jmi" diVT^1 IjJ jj^Iu 4_!L^c 3Lp* 

4x.L_u (^Lc lj^>*I ^- 4 ] jAJlJJ 4 4_^.Lt_uJI J_4JU b>AL lj pj 4 _cL_uJLj 
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gjjLJI jo* SjSi 


lUjL-lxi1^ JlJI ,^1\ 4^>»Ll>JI i m \j ft tA. 7,A A< tl JJ '4*J LaTt-LVj • 

^j-C. J2 j V C-<-£jJl Cj^Ljfc_<_u C<**- «<^>l * » ^c. 4j-oL vJI 

4_j_jLSJLlII C> *x- < ti^lj . 41 j wLtclj_ll 4 j9 Jlj flj^jVI CjLjj .^jLsJlII 4*1 < m& 

4jIjj . *,1 fc. /It ^|-^JLojJ! JjJlscJLIj /< L^jlSLc 

Tristam Shandy Winding ((^jijLi ^jLl^ujp)) Lourence Stem o^JJ^ 

JlULjJ . 4^.L_uil 4 -l.ulj Jjlj j ft '"•< 3j-a 4lLvjj ^-cLscj JlajJI jJlj 
3_iJi^fc_a Jl_j_CI j_a ^ jr Lc L-JjjOJI ^1 j-C. JlJ ciJjJ £)j^v j-uz£. LJ3j) > «lj4 

- J I j ~ mi i"n _ijjJ .^Lsla^U 4 a tV< ? a CjL£jlv JlJjH] 4lvL>JI g-1 31 


V» : 4_a t uJ^j ^ jJI cJajJI 4-uV (Lord Chester 1773- 1694(field 

f^yj LuLvV |-4j^j-ftJ (J-oLd I (j- 4 4eJ&^JLJ (j I ' 4_L3 <- t C.j | 

ljb-LJ JLJ 4 _jJ3j j_3 Jl_J 4 1 Jl_Llu I . . . 4Tl 4-1^J ^jLajJLj ^ <L 311 


4_j_ 3 4 a r.j-j jJI 4La (J-LuiaJI jJl3JI ciAJi (_^Ilv y-uaj ^jSLj dl4. LV 1 L « v 


' ajji^ »>.11 C-4.U (jr £> 4jL ( jr Li a ♦ ..UH CjUI Ju 


4juJsd JIDJ J-lllu ^.Ic. gdlbl { 34 t-d t^^-ltl ciJJj (j-u^JJI »l^» miII £-_La-v 
crddal 3j~a ^^-Lcfcjjju-L^ld o-* 3 n> 

1 a ^ I ' j /qj t Vjl UaIj^ 4 4IlvLv ^ 3 j cix.LV ^Jl 4x^3 L^JL^t_jJ 

ij-jL-i^ IjJ lS c. ‘.Cloacina 1 m mijJSJ 4 


I JlA ^.Ic. l_j 13^ (^1 cillli J*TJ 1 M J ^jdLV jJlvj (jI cILl^jIj 4ddSjJI ^yz 

«JJ) I^>11 Juil lLLlAJ Ij-dsLv ^5t-dl 


^ ^ 3 tl Li>l^ j JlJLj ^T(-4-Tlj dlj I dr'-aa Lr^- 

4lLU3 ^j-o 4jI <t ^L ., A /f 4i^ cJLlSjJ »-^tl ^ljiitIL_u^! 

J <±/-lj^j 3_LjLa 3JljL^ (jy l£. Jj) vJI VI Vl ( _ t a_lIj j| 

*« J^J JLa^ofj 

4_i1dI^jj^IjlIIj 4oJdl 3 Ll>J 1A aLUI 1^311 *. 1 T c ' 

4£^5c_s lj)l^" > '■! Ij (JllLat ^j_a-4^. Lu^alJ 

«^jLcLji (jjz (j^l-Vitl 

Cjj^-C-4 4 ♦ m^iU 3 Jl3jlXI 4 41b JoJI j, <>> vJI 3L p J ^^lv 1 CjLa-t-u cdLofej 




£j) \ 1 ol 4u-olitJ ^ylul" • n3jj-JI ^IIjlII * J^vjU LieJ-do yjz 






(jlojJI gjjti 


j»jj» il)M Ur (jla Jtu .C^jj-oJI (_yl! jryjVI (jjs JLl^j cL-iJtJ I 

utajJJjJI J ■ -—«» 11 4jSLJ(J la (_y3 3 JjLou OjI^ (_yli!l 3 « tV. rt I j «(JjiJJl3J| 

JLijLo (jXj^oVI .LatiH JJj u&j .^ta'iU 4 jw|jJ| l^jlSLo c.l-Ll jl3 

ijaLuJ! (a^LiIIlj -c^.Utl i_jbSUI ijl (_yi£. Marshall Maclohan jjLii^KLo 

I f.) i_jL£L!I aoljJij JJLajs j»Llaj oil . i_LsL*1lU jLojJ! (jJaJLa Lo£..J JL3 
jj^-sLoaliej CjL(jjJI ^‘q-*l ill Ijukj (Mi-o oLilill dsL>.^lll i_3Mi- 
-3U.UJ.1 Jjj i .1 (_>3iju iplji-aV i~illj 4SLia»J! ,2>c. ( 3 mi’s 11 (_y3Loj.ll 

^LpJI c^Vl J? ^U1 jIjGjVK ^lAil c-xJLuVl ^ 
LLaJI 4JLSj (^jJI *><>».^^^cLLaJI ^j-ol < m^.V1 cLLIj *^3 ^j-aj 

Jeorge Eliot Cj^jJI JL-af ^j-a <jjJi]l jdl fottl 

Thomas Mann £)La (j_uLaj_j ^_Ajutj <_dljJL j! * JIjlZujjI j! 

4 ( jLajJI-£jjL 4 >LL_Jj» : 4 3llo 1 l£JlI1 Jl 31U u>L: 

«(-d-<-ajL^t-<a lLU LLsc-u^ 1 t ^ X 


iqpHUt *W>I! 

JJluj ^-(j-uLalJlj c_s lllSLl! £yu 4 _u 3 La^J I 4 _jj1 Jlj ^j_oL_ojvVI £) I j-±£- 

cusj JjjIX (j-ujjJ Lajjj-sd ( jy 3JI 4 \ U 1 11 Alice <j-u-jJT ojI£j . 1 JljI 

Lilli Mad Hatter^_jLi> jLa J^>. Cr £-4_4_4oL_a]| 4_cL_4i]l ^-^LUt ^uJloj 
jjLVjjI j_a Rosalind jLLtJljjj c«-Uo «<>lLa^»j._u < »X mi 4_o^-i^ ljt^3 
L^jL^ls . cJajJI {j£. 4HJL_4j oL <±ijJl>JI (jyh 4_» Cx2ll! I-Orlando 

(jLajJI £)! Jl-LjJ 1jj \j O^J «4jLlJ1 £ 4^.LoJ Jij V ^jLj jJuVjjI 

CjI( jLsjJI» t^Ld! c-jjl mi a c^^llL^L t rt \l V ^ j_^_i ^jylc ^ 

i Ij-Aj ^jLajJI ^■tTu.^j ^j-a ^_a L<_u^ . I ^jjLu jJloj 4JjLlLa 

M_> t-a-3-j (j_a J—CJ 41 (jLajJI ^j-c j_aj 4 L llv (jLajJI < mj ^j_a 

c Jl*J! j 4 JulIIj 4 Jl*JI» jjfc ^jLa^Jl Jl 3^ ci«-i5>La jJaj Lai «.Ldl^>. 

.«^31 La jj Lj jL->i 

4 ( jJLLaJ,l ^ J? _cj - uaj_ll ^jLaj-II I Jl_A 4_a_j^>. 4-3-<-u^LaJ' J^Ljjj 

4^u>la La-Aj ^^_ukj Berkeley J]j . ^j-aLLJI ^^jLajJI 

dj-iiL-a 4_>j_5eld V 4 jI ^ylc.-4-jiTi-^J.I 4Haj^iaj i^~j ntc. ^j-^Ldl (jj-SJI 


01 


gjjLJI jo* SjSi 


«Cu_)L£» .cjjlj-5tU £_jL<j j^3e_a UjJj <(jU^JLI LKIjj! 

<L1 jJLa A a issj \ I ^JL*JI j^ajL^ajv ^j_A 4_u-^L>» 4_3 _u^^j 

(jKUj t Hrt ftl »1 gif, CUS^JJ . l_LJj_LX L-4_JJjIl] ( j-AJtil CjVjJLa 

4-ta-<-olt La-l<-u->- L^jj-Juj j_jLn]|Ij 3 jJ,Lj Lu-uL-ujv] CjVLlAjVI 0 j-iaJ £)I 
tU-LJl \jjt LaUblj . Ll^LujI jl tLj^jstxls jl *LujLil jl *L-aUlaI 
t ^cLt]| ^UjJI <>u Henri Bergson qj> > <'yj-> l? ' <-flj) < nlj^tl J^Lo 
lived JlL*X\ jt laduree 4 re‘elle) «4^L>JI 4 _aj-a-jjJ 1 » ^U-^ul La £&j 

^ ^(^>.j.1SLl<-u) *4~» > hL> ci<- L> > t uj <jU)^jd! (time 

tl a .U> t A.VCtl |jJjL>. (j>LL e.a ciJLufcj ♦«4 -ljj^j 0-L>> ^j-A 

^jlj L-.t- a j.Itj 4£dil 

a L A ~\ \ IJLliIu dt_<-u-J 4-3 j_jJJ jI ^jJI t Jlla (Jlju*. j_a 

Lj_L^ L$j CjLajUa (JjjvVL UjJj *4j < >i>Jl 3 j-l>JI j_A 

Lfl.. lLU j jl jK_4J di<_j^fcj (^^jliJ! (^jUI ^JLjlIIj L^jj_U Jaja ^jjJI ^ 

(_yJt jLJj)j»J3 JlJ j) <1 » j < 11 j dol djKIjJL CxLUl ^L&jVI oJJb .jKjull 

»1 flu 1 »1 4_lLcu-o (J-ujJ « jl j > <( 'i\\)) jlu 4JLUH Sj^ All 

t4jjj» U,>U1 4-u-AjJI LuLiU^. 4 j ^j-Sj hCl^)) <Jjl3 ^jj>.VL} L^JSLIj 
V j^L».qJ SjLuLJ jt jt 2UJI clllj UK 

(J-uLLI! (J^aj (jLj 4 juLU! ^lr. jjj! tULIi <^4j 

^-c.1—tiu-^a (jl («(J 1 <?" Mill £>LUl^I») Mill tiJI^^I oj ) 1 (, j 

O-^ *J li ^ 1 A* ^1-21 sVl Cju Lu-°J .(UjJLo j Jljj JljJl>- jJa-L«)«4^iVI » 

(jKUj J-oaJI (jf (1938) «£)U)J! 4 _jj_>o))4jLK J.W. Dunne 

.4_cL_uJ! £j_c. 3j_j_^La i^jUjJI {j-A a Ah4. a CjL j^l^ 3 JlC (J-^jlj 

.lUUU! ^JjLu ^_iUuJI 2_L*pj <_^j)<_u^ 

jlKL^I 41bJ_>JI tl-^.U>tl • tl CjUjI ^baju 

CbljUol CjUIJ_a 4-Lcu III I t( jUjJI £j£. (^^ULj^-uaJ^ 

^jUa ^jjLUo ^yCj-baj-0 (jUjj ^yjjj^_j_t]l ^54^ ! I C.<- L lJ (j I Cj^IjI (j-CuTuJj 1 
Ji_>.^L-4 £j-a L« (jV t^_y-L»JLl ^j-c LjJLL Lcj ig a ^ (jlK iQ^fSLJ! Jl^.j_a 

. [^1^JLI] ^li!l L y£c. ^ V JjVl (5*) 
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ijlojJI gjjb 


i4 » t nl Mill J-X*- jl . JOejJI till} }Lt3 jLojJt jjbu j| *^jU" , ,,j 

(jl JljV jjSLl! J-^ ^Lajl*11 J-lusjj c^JLili3 . (j-aljoJI) 4ajo>a j5L$a V 

. l_Loj Jjj »*>' nj Loalj L_j_sT (j-uji J-j-aDjuJt IjlAj ScjL>.jJ,I (jjjis oj^ 

£j_<_uVI (JJ-& ^ J 1 " j ^1 * * ^jj 6^ ^^ CjL>-j 1! J_a L&j_lC.j <>.11 CjL>.j^3J 
I JuULJ ^.^Jjj1\ jl^ UKj * 4-L-&1 _lLq 1 ^ mu? 1 \ 1 4c.j_i_u ^y To . i^j5LJj JLSjj^JI 

Lj_io_a) Jofc Ltlul 1 4oo* Ija ^j 3 £j_<_u I g.^_cuJ I I JlA j l£ Ul£j t Jl& LtTo.11 

JlaLoJlI Jj-usjJLJ 4 jSj Vt uij «4aLaj» i(aj <<M1 4_Cj-<_u j_a tillju 

4X.j_<_uJ-(Lj_u_uj) CLajLj JufcLll 4 _Ujj_LILj 4-*J V Ijoll 4^.L_aJ1 jp3 ^3 

i d ,/> i\ j_c. ‘ * ^ a LT _<_aj yj'*''' Cj! 5 I_^jL£j jJuj j I £j£L$j-4i3jJ La j_lC 4_jJI_c. 
La I L^jLuI j-O mi nl Jaja 4J1 < nUj . g<U n tiJjatla 4j»aVl jJslj iy-^3 
tiajljjJ Ji jj>. j V 4a V 4 4_uLajJI jakllall 0 JJt ^JLc. j_a t-ajj-^JJ LojjId tilL^a V 
<jrU 4^>UJ! 4awjt ( yz 4jvj jLajJLs . JufcLfulIj 4 _l».jL>JI CjI JavVl £ru 4_al 
(J_3 l_?c_j 1 31 U ^ l^_j_4j j_j_u!La £-3^3 JufcLtll jjjwj ^3 ‘(jj^lj JufcLiul! 

. ayic. jLaj j-a 4ar <ro ja^L 4aLaj» 
( J_L_t^a_HlI j_a Jaj_4J 1 ^ <^j * ? mi t<Lj_u_uJil i~i <;T,a Jl3]j 

CjLlHaJ,! ^j| dajL>JI ^Lj-tUI ^lf. ijr £ LfcL>al t ( j_u_4l_>JI J Atl 

0^11^ IS^ISLloj (J/l3_lII ^JlC. |ju-c ^JL*JI 4 <V 1^3 r 11 

(^O-taujI ^Lja^ 4as&jla (jI 1 j^a . tillli ^jl^>.T 

(j^aLo3-J-3il yuu JjU.j . LqLij jJlL (jla jjjlAJI (jr Jt 

oL>a ^jLajJI ^j^jLc cal »j*i t nl ^Llfra-uL jj.ju.aJI I JJt eJuuiitJ j-U-zIaL jjJ 1 j 
JjJax Lu 9-^yLM «jLoj)) j j mi A3 3jLc.l SjLuu j! i jl£LU 

SjSLs jj Qts^a jjfc Ijukj .(jlSUI 4 - i SL l uL(Jj) jlSLU 1 ^ i ♦ miJ 4_La_Hll 

.(Minkowski U K > ..4jSa-^ ^^LjJI L^jJ-^Tu-uI ^pJI jl£LU-jL«jJI J^ 
jjjjSa La Juul Ij3l£ (ju Ja>J. I Q^c. Jull caLl^JI jL^ ^j-o jSa 1 aj 
jLajJI L$] jlajju ^1 3jaJa>JI (j\_3_jJI ^JlC. t-jjjjiaJ al JulIIj jjjuUJI 
< «■ A < 4-l.u-u-lU ^LpJl jLajVl jl£j .4JLfcL?e_a jLajla Ij^t^Ial Jj 

jJLj .^ ._A ojj-uaa La^ jLajJI j^L-tJl jl£j tCj^jL>JLl oJufc ( j-o L^- 
-(The Time Machine) 1895 «jLaJJ! 4JT» ^.LLl JLa^l 4 jIjj ^ HJ. Wells 
Luj-oj 4lajL>Jl 4aLt5LII (jy ^ 4_j_aj_>a 4£jav j_a La 4a I jai. . <?L>aVl 1 Jl^] 31 jj 




£jjUII j*c o^l 


4_l 3 Jaljjj £-j£is^js i.jjLZ> Sj^ljJlj jjLojJJ 4_uljJI (^jLdU Cil* i'i tlj VI 



(_£j jGj j-ifcjjj ClsljLjLlIj CjUI_j-l>JI Jjusej 
. (jL_ujVI 1 tij ' "j" j-pLlll I J-& (JlLa jjJj V<U| VI i4JLfc JLo O-csIjjj 

(jl^. 4 jIjJlII jjjs jJlSJI (jjiAii jjJj-iiili (jJI S^LlsVLi-jjLjijVI Jji^. (jl liili 
(To The Lighthouse) 1927 «jl_Lill ^lo Jla L^jLjIjj jljjjj «.<jLajJI JSL_ui> 



till jl JiILolj . (_yl»-o dili CjL^Ijj 4 til IIIi_£Jj_iII JJ)« Mill JJS.VI (jJitjtL 

ALaReherche «^_jLlAJI (j^oj-ll tbe-i» c< > nju-i 4jI jj 4jLl^LuLiIj jjLajJI 


4 ti ii ji) James Joyce j. < i v 4_d jjj (27-1922) du Temps Perdu 


JlJj-oJI J3 L. it l-JM a jljp (1939 Finnegan‘s Wake) ((^L^-t-L^ 

> rMj-aJI (jrUjIjjJI «3juJu>JI 4j>- jl!» L^aj I C< U <Vilj .(jLcjJJ 




JlLa 4_ulg m < <itl 4_u_3JI I 4_o*Lj £yz- Ijjl < mIj Dure 4 e ree‘lie 


V 4 _ l_La C-.<— t -l 1—t-U I ^y-UaU! ^yll 3 JjjJ, I Cj 1 U 3 \ t ' J 4 J i t 3*1 Mill cj! U3U1 


(jLajJI 3 Jcvj ^^-uiX! IJ-A olj ^ < n « H 4-Ij)^ < it) ^l33 

Ijuk CjLujj, Mir. Cjj-tTuT(j 1 (_y3JI 4 j L 3" mi 11 4^j->JI Ij * (4jU t »jVI 

L^-OjJl^JI ^JLaJI L^j 4j i n^LajjJ ^£i (jj-3JI 

La_J! ^y_Il ^y_^Toj La C.«jLqJ>^ t4 Hc.j_lxi JljIjUj ^L3jL CxZ is 

4-Jj) 3 » a>U' CjLsjLUI ^yi^. 3j-o a Ij_ua VI 4 jJ^>.jJI cJsaJL-uj 

ajj,,.T j jy J Q jGxj cjLi]J. 4 4(jLajJ! t ^rX" ^njl 4_uz.^J,l 

(1952) jl t^"nl (_y^» 4-p^ (it a <_yIL>*j j-uJl L^-3JJJ, (1950) t_3jj_u_u 
^c-laLLq LuU. 4iu Jl_>J I 4_sL3lII Cx>.jJo ' . c^-t5Lu l-3_J G 


dlI5 1 ?<yg*4 j!s Lul LjjGlcI 151 43j3->J' Lti*J 



qLojJI 51 jU 



cjl^LSliil U_<_uU* l^_jJu ^jju ^jLojJIj ^c. jJI (j -0 


>\ £-^LSX-A (jVI 


(jLcjJta 4 _lc^_jJI LDj-iiw 4_j£ £-s£lz*-a £)VI ^jIlxxj . 4_uL_u_jVI 

d I ♦ I > t^s 11 4_JJ>»jJ^_uJI CjLlLojVLi 5j_UV J^J9e-4 £)| ^j-C. ULliu. 3 LluTu (Jjjj 


. 4-oL.gjV' 


J_^fcli rtt fl ^jt^> mII i jj£l j^e_u CjJlx. Ij 

^J^JLSC-A LiJfcJ Ijufc £}£, N . 4 ^.L_oJ1j i4_U Jli,l i^Vl 

Jjb ^ -L U3 I C l < - L^-J < £J^-U ' ^ylc j-UUJ JljUj J-JJfcJ <Lll^. IjJsD 

^y-C .jJI (jLb 4^J_J (j-«J . (^JU2J 4_j| ^yl^. 1J4 MIJ < <1 Ci\ ^jJI) J, Mill JjJul\ 

(J i <T< (.1Uj ^yuJom) j- u - tT iJI J_aLc j ^jLajJI ^jV JAitlu ^jLajJlj 

L * - u a- > . ♦ Ijj-Uj jLj-o Jj t bjjj (jL^jJI jl*j . Lu^Loj (_yic. j Uj > nj 


.^Lbl p Ij jjLajJI £)l ^yt-uJj Vl ^yjuJjj ^jUjJI ^Lbl 


A&l£jj 






JiLjiTG Jj-Sj 4_o_u (jj-tla 4500 J_La 

1(JJ1AJ i]| i^jJLaVl L4AJ0 Jj^ta <j-*j-J L>° 
j jJLilj . 4J3LL21 4_l_ul) ^L. <>. Atl cOi^ Jilaj 

3Ly>J I jj_L_j J_*lj>. ^jJI J_Luia]l 

(<LaLjl2oj 4_jjI^_?c_j ^jL^-u-iV 1 Jualj t L<_5La-a 
jj) jJjJSkTJI jj^Lnlt 4-cj^UI 4^LLaJLij 

(2^—i^La 4 _^^L<jjIj (jL_u_iVI ^jIiLcj I Jl^-C djJ l->»VI 
. J_ua_9 J£j 1 g a n 3Lp- t>-u-a]l 

jij) t^> 1 ^ I c, l_i—i_u 1 _uj I lj_G G ^yxj^x .iJ I cjjJ I I j5La^ 
(jl < ^ BLpJI i(jL_UjVl 

Vj dJ-Lsj < <1 i^vl—1 4JJ ^jJsl ^j_u_^_tioil 

. clil JlZljJsI fjJA J-JL& ( _ T b c_jLjj>U J_>o I Jlj5 

4—L-t-o ju_a ^yi/Lc. ^jJI pL^yi 

»j) <^*> aJi_u £LaLaZL&t ^y 3 LLv. g.^tTuj tdcLv 

g.Lq-t-aj 1 ^u^To]I ^LLljl 4 £^j 3CJ jj t4luL^JJ jL^lII 
La ^JLc jijJj jJI ^LfljjVI cillj jL^lil *Lj? 

<LaJi_2t_j La ^ 1 f.j aL_S.i ^j-a ^jLl^jVI 4_j jG-oHj 

(J-uL-uV! Ji^a (^jJI j_A I jufc <jl£j .3 j^j (j-a <1 aLlL 
£)l < < nil ^j_a lJ&VT 3 JlC. ***# »>> 3 ilj - t^il Atl *LlJ 

^.(j-a-tiuJ I d]j.L.u 4_<_u 

<—3j)^_*J.I ^j-a ^L^ j-a-oJI tc-^LUl L^_j_uiuj 



gjjLJI jofi a U>j» 


(jLcJ-uu 4 _j_)IjjJ ^jljjJu .j^_3J|j q 11 4 M i l l (jl JL U U Jus I Jll4 

^ j_j J^ LjjJLJ JjLaJLl J^VI cuju-o tg.L 4 - 1 .u-ll (jljujuj t Luj_3j Atua j dL>oV! 

. Lu^_3j <?L>ul ijr 3 

. UjU-s. d ^ n ^4-1 Jl3JI ^JLslII CjLuJiX! Cj LtTuJJ 

«^j_j_IIj») j*j_j_II Jjlj jL^JJI 4 juJd 3Jl4 O-o- (_p»jVI (j-4 4 _JjlulU 

^J3 4_u_L) I gLuIail ^J3 (g. U-^uJ I J^->* ^j_u_ 4 _<_uJI 4^^_>iJ 4 _ 1 l 4 H ^j£. 3 jLi£. 

JuJ l>*j ^jSLJLl ( j-« (J <14 Milt (Jj3-I 4^jg»> s-LdJuiIl cdjJ?j 

^_>i_j (jA_jj ^j-u-^-tTuJ 1 (j-tu 4 _jj! j_II (J_uLu-3j 4_u_uL_u*^I ^jjje_cU 4_u_u_lH_j L^juJoj 
<jJ^_5fcUU (j H 4 Ml 11 (jl ^-U^ljJt (j-4 J-J-Uslj . J-d-tlaJl Cxj9j »1 4 Mill j1dL_u 
(jLdj-ll ((4-Lt.uJl))) 3 JL2w|J 4-Lt-u JjUlL_uJJ t42 J £J1 ^^J?C_(JI <j_4 d I ^I •%. J ><r 

(jyj jl 4uL jJI Jl jHc^Mj ( _yt_uj Jlalcl (jyj (j^Su (jl£ J-^lj-ll 

i 4jjL^-<- uiI 4 j3lt 3 Jlx1j 3jjJ ^1_4-jV (4-Jj ^ jJI t rtj '^tlj eJi-u^aJt <. * ^Lj| 
Ll&LlLo V 1 JkJU lie. Jjt-U ^Ull 4lilill ^^TeJil (j_a 3^UfellaJl 4 _l 111 
jl ^ »i 4 mi tl Jjj-tiu 4_<_uljJ ljj J£ L$Jj_>. LLb-jjjuj 

-JLj_>J1 ^4-4-3 Jid 4_ut_uisijJ 4 Lulu VI jl jLau>»Vl (j_4 t Aj A t 4 t , m ?Hj l_£Jj)j»C 

(jl 4 h -%. ji-4 4_4 JJl 3J1 JJ) t^tll I^£l (jLuuVl (^^OJ (j_4 2j-u^ (JjLt^ C<-C.l r nl 
Jl>. Lj L^tlaJ I 5^£L! I t ^ \ 9- LlcoU ^-3 HI I t ^ > 11 ^j_4 ^ | JL(J I ^-u-3-<-uJ I 

l_AJu£.j c_Ji_u^il c ti tsiln (jl (_J1 Jl d Mill 4 _o>Lj jii^l JlaILuJ ^LdJjV! 

4 jLd * J-U2 (_yi^J ♦ JH Mill 4 U d 3 Juu I L^JJ)J_CJ (J Md Mill ( 3 JJ.JI/ jJLu 

(jLuuVI ciJjjI iL-d-u^il t ^^ JjJL>J ^ >2j 11 Cxd^JL! 4 _Lj1^ cj!Ij_L_u cjjlLq! 
4 I mi tl ^Ll JJlC. (»1 4 Milt <i 4 Mill jj_lC. Lc365 (_JI^>. 

HLJj^ I J J . (4-Jjl 4 < II tl 4 4 3 tl ^JJ>U ^_LC 114 Mill JlZu! cljlj-d) 3 Jjvl jJI 

. j_4-3JI 4j>.jV 3Jo-Ij 3jjj jHsLtj LjjJj «lj_4^» j mi c. ^JjI 
^IHJI L^-ik. eJj (^Ij 6^^' ^1 oLk^l ^ cHil£ 

(jl L^J jj-3ll (jus (jH 3jj_i-^ (jy-^3 (j-^- 4 jjj_<-0 ( _ 7 -3j^C j/l 

Jl4 ^j^. 4 JJ^U.u.4 (jj5u (jlj t(jr1 ( < dll ^j-4 LUlJVl JUJJ t_3J I (J^ L° ^Jju 

j -J 4jlH < ^jj_4_J JlIS . cilldil ^Jl3j LuL^I jJI ^_4 JlII Jj>-Qjl I JlA 

(ciJLI jk^ L^j|-JjULll LLlVJJ (j|-^_UDl jJI j)_4 I Ju clt- Lv ) (jjSJI J5 j- 4 ^jVl 


fl8 




pUaoJI 6 wULujJI yjfi jUI 



j\' <I<?1 CiVjLst-a tj-e> 3jl>.Ij JIUjj • jiLajLdJ! ^ 

t_ i*v 4jVlj ■ a 1 <1 miII Jiuj a L^JJU £_>Li£3l ^11~ Cjjj =L^JVI . 4_j a^- £yi 

Ajj^iijyij.^l^sJI JiUy UsIj^S, 4jyij.(>jVl JiUy l. r u,^^ 

.f .^ 970^ 


L ysj^\ Jj->- LjL- L ^ > . jjjG pJ-3=-<-Mj C_x^ljSLllj (J II 4 Mil l L*f 

.J-jJLlj ^ l.}JlJfc_A ^U! ^xblj ( jr 3 j < Mj L^Ia OJUU ijr i^. 

j-jL-u 4_tdJL>JI 4>Jl& ^^lcj . JL?e_c Juul pjjstill J*\ mmj 

«VI 4_)j L^-t-oJ I 

£-« £)l <t*i Mi ll ^jj-g-Lll IjLjfc (jl jJI ^j_-c (jL^ ^-xLaJLij 

4j9JlI! (j-o ^ mij jjj j-4-j LlTu ^jl j! tc-*^!3^11 d t, 1 

(j\ ts> ts> V~ a (j-i-uloijj p^Lus^j L&J mi n 4 _jJjV! 

j-jjJlj p < ( j - o 4_jJI t A j<>>| U <L?e_pj JuJLjuJLi 1 Jufc i 

CJj Jo- c «< oL>. ^\ LjjJjj j_aVI ^LbeJ dt-LS&j 4 Jj-usjj Ij ^jjl jj ciJ^Lblj 

4 h-QUl ^yic-^ i m <?j (jl^ pLteaJJI Ijufc (j I ^_tc . 4 -lIc. t«n mi It 

A11j 4-uLulI ptaVI julujJlxs La£ i4jjl a < till pljL>-^U 
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£jjUII j*c o^l 


j.io <~it l (jjs f-uy-^ ur$ Copernicus (jj<j£Luj-ij£ ^pial Lajj^-j 

Lr 3 m i < i" t l Ci -a- i *(_>l=jVl <j-a j^J-° Lr 3 

i g i>i«t i.,«i^ij idi^LaJ! 

: ^» 

(^1 jL^JJI ( jr _L*_j j ^ ,<3 > ^ j <■"> ^-jLtiuJI cujjl>J! cr-*-*^ 4 jI ^^jJI La 

4 < nil 4_t^ (^JlII (J-tlil JjLS-c gt!LuJa-a gl 4 < nil 4_i3 (^JlII cL9jJI 

J}L>.j tCLSjJ! 4 JI jJI 4-C.L.uJl c_iL^fcj LcL_u 24 ^ylAJ 4 jI !_*£ t4 glka 

^j_LcuJI ^-jj_oZ(JI Jl> 1^ ^jjLj ^ ^jj ^jj-tTu.<J 1^ £jjV! cjLcLJI 



Jj-3t-a jjlajVl (jj JLs ^jjl cilia]! (a 75 J^J^i.1) 

. jjjjG cil^Lal (_pojVI J^>» jjju L_t^l j5JI (j\j 4-L«-u-o-jJI 

4^>UU J <>^Vl Jjfc <LaLLaj . 4_u-u 1500^1 jj>J cillal! ^Jl2j <Gj^iaj clJaLal JuSj 

.^^-jJLi tUj->o <__^lj5JI (jl 42 jLoJI oVjL>J,I ^1 (J^LaJLc^JI 4j^c-JI 

^LiLlXI jla jJiLuj i^jjSLLI JjUJI 

jVI 4-g&-uJJl La! - ^ U S11 L&jj^e-a (_p2>jV! JlI (Jj-Ccsk-uj j*.3LLI 

^jj_4_Lil j_a LaLLi j,j < mj j_aL3 jL^lII *j_ud cjLcL_u 

£j-a gL_i.SLt.uJj ^jJI £^_>JI Ll^L LLLo- 4^j-Ju^a (j^L »L^oJLa ^, ,.j^jlt-> ,\\ 

gl rt~ ^V 4 _? 6 _UJ h g Mill c_JJ)^C. ^ 1 j_t_uj >( J 11 <i Mill «:j) <>>1 L ^.1 j-tj 
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pLaoJI 6wULujJI yjO jUI 


Cj JljlLjIj q n a Mil l l yc. jl ‘lP’J 

mi * tlj ^jjVI ^ j_j ' w ^ J ^ ^ «j*j_JI» Lai .<U 4 _l 3 -a 1 V j-aLi i I* Lb 

0j-£^-a <jl J_l 3 ^ jJI Lr^ * I JljJiaj till j ^j-a jl£l >6-^ 4 ^-£-L_u 

g. U-culi (j-u-a-tiuJl jj « ^ ~ t-s~, „"\ 

(j-aJwLfu Jib J-U^j LcJ lIcj .4_uai^_UI <UjjJLl (JLc ^ i ^ (^HI JJbJI Jj^la 

CjjI^ JlS .1 4 mi 11 (j-u-aVL I4IL ^1 1 ^ > ■■ ^ \ 4_LaJiill ^1 4ijjJLl 

. 4_C.L_4j £jJj utc.j £Jjl (J- 4 (jj£b ^jJt ^-jJI Ijukj i^ysj^\ J3ju>.lj 

(j- 3 (j-*«_<iJ! ‘L*j>=“ J>>- d *>jVl o? yt j^I_jJI 

. 3^_bjl_i_a 4-lSLtTu.a ^jb] tiJLt^ t^j_b_uJI L&jtjL4 



. La>jj^e_A (jIojVlj A_u_u-4-iiuJI 4x.j^j>ii! ^Usb jJZ±£. (jui^LuJI (j^-2-II ^1 £>-jJ Sjj-^3 

4_i_~v lb ^_iLu *ui :cj^HII 4 j t-,, ,' jVl ^.coUjiJIj ,_p2»jVl <tt «»jtl 

jLj>JIj ^j T l J oXIj jjjiaujJIj 3jjLLa£.j Jl<u ^jL>J! ‘.(3 jj>1 jJI tUj*> a 
*Cjj(_jSJ 1 J»0t) 

L^jljJJ (jjs 3 Jls.|j 3jjJ ^ ej3]| Sj^p-^l -AjjjjlaJlj 

ojuju L^V ij»_j^_Ll! Lgiijjl 3<i_> ljr jt 1 LjiLi^ Lkj^tjo (J^>- 
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gjjLJI 


(^jJI l_Ajl Jl-o 4jj_u_uJI 4^^>J1 C.t_p&j JuuJI 

4_LaL£^ 3j^_i (jlis ^4J «4 j Juju V Iu_uHj-Cj !^u_ajlu5L! I ^j_a Lj^jJLa 150 Jut-U 

Ol J J$-*u (JjJI (jr* L*Jj->* 

3jL»-tj 3jjJ BjiuJUJ . i j-C \_£j£ a! /U>^.t ^1 ^1 4 < dll 2 U 3 <tl 

4JL>li]! JL>JL 3 jjj j-lilJj ^Uaj 

.^ ^jit^s .tl q^SLII 

(jLti CjI j ^-4 -L a -o e- u JI L^UlVj »1 m t mLj-4ujIu]I £-31j_a ^5LI 

(^1 LgJ ^ LoS" Cr^ 4 i mi rtlj 

(jIsjJlII 1 jL^J 4jjlil! j^Se-Lll J V~ l »1 (j! . A£-Jt lW 3 *^‘^ L> ^ (jy-^- jul 

JL>Jlt J -LC cdjL^uJ ^-uuuULs : JuJlAJI jiLuLll t j_a 1_}JUU2» (jj5u 

^yjl (2A JL - A t * <^ l_j_i Jl>. Lul 1 tsC\ jJ l_ul_£ ^CJ iJ-AJ 

»1 a > m tl 4_J £—3j_a ^ i r.I ^4-3tiJI 1 ^j°> <jj£u ^_ =r IliI 4_tei5tUI (^l) 4~a >« 

3^-5L!l i * \ ^j_a |j| ilj j_L_>JI £_a p j 3~ ,,. ^ , U ^.Lc. Q^5 u La-Lp- 

.^-5tUl $JJu>. La^ «fjJI c 3 is~i~t < a» (j-stJj jOLtsaJt y£ J $ m>I 4u_<_u ^ t^Tn 

Cu^jJl iJT ^ Lajjj^us 3j_a 365 jjJlj (jldjVl (j\ clL15 c iimi 

j_La_2u Jl^-Ij ^ju n4 Mill Sjuvlj dL>-j_j 4_p ^^jJl 

/pJJ I Jufc Lll ^ JuJJ * ^oi-4-UjJ 1 360 I J_3_a ^ jJ I 

* ^ *>- <n 4 j m i it Li Lui^j M i l l I j ^ ii ^ m i 1 1 o^5 

<_jjJ«J! I jjiUjI jJjjmi (jutjo (<u>j i^l (jLa itiili jjjs (JjiSLjlI! 

j»j_iJI (jLa (j^sj . 1 j I -a- a (^j-iliLlisJ! u M l a M i t l (jLojJI (jjaflj ^ 

3jjJ jJaLijj jajjfcilLi (Jj/Laj (_£ jJI j»^II (^1 ‘(j a-a- itl 
I 4 _lsLuo^ 1 4^-jjJ! j . LjJlJLc djL^.11ntl jjLojJ LuiLujI V t LfcjJ_5C_4 

(j—a 4 j 4l—clol Jl>.G (j 1 jjr L9 ^ Lxa jj m 4 <"itl 1 ^ it nlCi 

4-u-uJJl ^Jul >j ^j-u-4-tTo.U 4 -l<-uJJLj 3Jl >.|j ^1_4->V 4x.L_u ^j^-tTu.<J ^_jjVl 

.jaLaj JJJ? (j£. J33 J-JjVl J>a Jg- 

oLSl&l (>a ^gh.tl 4^UU itajJI 3l^J! (> uLajiJ iuui»f ¥j 

^4_^-jV 'P ^ . .. A J /4_^ Jupw^Jl 4 L-uTu-uV .* O^jVl 

4_>j- 3_U ^4-Aj—LlaL-t-I. 4 -j.uu.lIIj 4 I 4 Mill j_a 4 ^jjl 4 ^1 4p-l_3tJ 
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pLaoJI 6 wuLujJI jUI 


L^-LlJ J_5S_) 4j3JlJ £Jl& ‘ ' >JJ >^ ^j_4 p Q t Jl_)Vj i (djL)J)^ < n 1~) 



. ^jstill 4_*_)Lii, (jr 4^>«J 3ju>.lj 3 jJ Ji_) ^j) 3~ I 4_>j-3il 


II 


^JLc, LjjJaJ ^^Jl ^l) j-**II j J}L>* (j- 4 ^ ^ CLu^ lil 

4jL-oV-I 3j^J_4 4_3jj-Ls j-tTuu t_j^£ v.iu-1j ^j^Lv. ^u-^tTuiI (jV t^JjsVI 

jt ^ 4 3lt 3j^kLtaJI 4 ^^>JLj ^4 > nj 43 ^jj>. <t*n </Vi £)! Ju^Ls (^aaJIj 
4_£^_>. ^j_4 I j- 4 -aJU 4j^_&Ll£aJI 4 ^j>JIj ♦ 4jj U-cJ I 4_l3J I j-*-£- ^.u-^-tTui I 
j_3j LcJlIc t JlxIj miI (JN-A j-Aj ^1 JajjJI j-4-<lII tjj* LjI Ju lil^ ,fj <i 4 Mill 
3jj^j. tl_J £1-4-4. u iI ^U-4-t r JI ^4 d^*l^ > lo **■ ^ 4 rt tl 

(jl-3 4 (^-u-4-<-u-Il 1 » <<C £, l_u 1 VI dj jL^t_l V I Jl^ (^)V 4 ^-U-4-<-u-I I 4_^_>-1^-4 

Jlj^j U.t3 Jj^Jujl cr^l ' ^4_ui]l Jjjv BJl^Ij 3jjJu ^j_3j j_4-3JI 

cjr ^_jJL>Jl (jLc^JI t4_U^C_Lll 4jjJLdJ j Lc IjL&J « 1-4JJ 27 ^j-C, >Ll^ 

(j (l 4 Mill (j I ^-LC .(_p»jVl jl Jl> 3 ^l_4-»V J. 4 3tl 4 j9jjlLcuJ ^JlII 

JI J-jO_4-3 4jJ 1.4-t-U-l I 4_t_3i I Jjj-lUlJ I ^->* IJ ^-4->tJ J ^ '~, o£^_>o Ju9 

jl JljJjJI ^_4-3JI <j! ^1 (jd4 j_4_3JI 4_*_Li2j l_4 IjlAj i Lijj-3j °27 

( j-o j_4-3JI 4 » U 3j (^jJI ^Jl_4->" VI cJsjJIj . 3j_4 J>4JI 

BjjJ ^ 4 < Mj i Ll 4JJ 12 ^Jlj^fcJ (J « 4 Mill i^jJL4 I JUjL>>^iwI ^1 

&C. V-il^ Juj-j l _4 clJllAj. l_ 4 jj 29 ^ Lfcjl Jl14j tSynodic Period 4_ulj^3l 

^j-oLcw lj J-4^dl ((jl-4^l»J 3jiiLL4 t4 < Mill Lul^It^l 1^-4^ 12 

(jru (Moon «^_ 4 ^» Lt^ajI «month)) j. $ mi 4 4 !^) ^j mi 


. 4JSL4 -II 3jJljuJLI cjL3jj_a3JI 


4_jJjVt L^4 |jl>- I jjv ^j|jldlj <-^1 J^>-ll 4 ^- 4 1 (j-a £&} I 

^Ltajj t(_pDjV! jjv J-4-3JI 4^jl>. CjLcj_uJI (_ « i 1 ns dJJ3j : 4 JjL C l4 C< i »mI 

44j^-4-3JIj 4_L4^e_Lll —II ^J|I ^jjLuJ lLUj^ t^jJi^-tllJI J~*~ _J ^ ^11 /(_^2>jVI 

^j-4 Jl_j^_4 Ijla ♦ cj! U 1 nj-IL-4 VI L 4 L3jT LaLjjjjI i _ 7 ldl j_j^L 3IIj 



gjjlill JJ£ 6jii 



.asjJi «l>.j < _ y jLc. eJa^Ji jj>-o (jJi jj mi" 3j^>.Vi 

{j-a 3j_l3 i(jjimi jjLajJI ^1 ^llbej (j-l OLyc^T^ 

t LtitJjlj j)-4 I Jl>- Jl^£. (_^IL>*j . ^ 4 Mitl 4 -lIcj ^ jJI (jLajJI t^jjojJI 

4_uJIJlU 4_l^l^ LLbji ^.u-4-tTuJ I LJJ^X-J ^ 11^ t(j_a4_Ju]l J|j^Jl» (1)^ 
i^jLj i J-^Lj ijy^j ‘lMI ' <jy>- j . j mm 51 <<j-uLil! ^j-4 

^jj-ujj 14_l_u_uy I l_?e_<-^!^ LljJl^j 4_u_u_4-coJI 4JjJ_I,l C-<_)l£j . lILcu l^£ ^Jl 

Jlaj aJj . L^J 4_allL>J,l <j_4 jjlc j>^>»j J Atl 

L^-jjjLLa Juu (j_4 4 j m< 4 Mill 4_IjjJ,l Julj cJ9jJI 

jl «4_C J in A)) (j^£j (j! (j-u-4-t T ail (j|-(j_4jJ| (J-uL^ Jpl(j-« ^>7^ 


. 4 ( Mill <j_4 4_tb jJl cJSjJI 




^ <i t L j-Aj / a £j a s 1 5 j-st-j meridian JljjJI ■ L ^ 3 j_j1 J jjLseHj 



Middle of the day a^JI * ^lau Meridian JljjJI -U-L 2jSl.a 3jL^.j) 

j-g-jd J}LL 1^1 (j*j>. C;r Lc t4JLx-3_} I 5 ^Jlj^tJ (j.u-4-t T aJI J U n 


Cj-N j_Jj 1 (jri_j La JlJLIjj <. > < mCi L_ii_u^aJlj J^UjJI 




■ L. 5a ^Ll 4 juj! ^3 VI Li_l3J L_uLl 3 ^L.V 4 j < <i4 Mill 4_ljjJ,l (jl jJsl^Jlj 



^JI-LajT 1 -J£j (J 114 Mill 4 £ . ..**« 11 jJlC. 4 j^_ALtaJI 4 ^->JI &JJb 

(^Jl jl>.T j_uG ^Jl 4^LuaVLj LajIjla (_^ (jldjjU 4 <7 mmII ^_iC 4^JI 

. LjJ-S 4_JI Jl JJU-UJ (^Jlil 4(_p3jVl J|J^_4 J_L4 

(1543-Nicolaus Copernicus) 1473 j (jl Juuj 

(j-uj^LLLaj 4 jj_L_j L^ajLc j C -J lj (jPil (^psjVI 4 jJ£^_c J jLc I j)_4 ^J^llll JjGc. 
^ -j ^ j IU^ J^ (j^psl Lt 2j^cVI Aristarchus "1 < «.jj! ^jSL (jlj) 

C-t^l j5LH CjI£^JV. C - LSZ -y u3 I t((j (14 Mill J^>» JJ j3 4—t^l j 5LII (jl-^Lc 4jl_4Jt->jLj 




pLaoJI 6 wuLujJI \jb jUI 


j!&\ jLua JjluJIj L^_uL^ 4 j3J £) I J-LC. l (jj-ljj L-uI ^_UL4J ^a-$-UJ ^_<_uJ I 

j-jIjJlI! ^y-II IjJljjI 4_J^_t^L*_a (j-* 1j_u^j ^j| .4 _jjju-o 

Cu_jL^ I3l_l j_u_u_oIlJ 4 j^jI jJI 4 _u£j£LJI CjIjIjJ. 1 C< i 3j^t <<M1 

L^_*_slj_a Sj-^ULaj 3 jIj 3 a 11 ^ ^ <>> (j_a ^2>jV!j ^t^5L1I 

. ^ ^jjjJuJI ^llflt 4jpU! 4-3-tlojJI jJSLj ^ > (Mj ^Lu £_a t4_i_3jj_ll 

4JajiJI 2U^jJ! oLkxU ^1 jU^Vl ^ 

d<_jL^ ^_j (j-^J * **-*-? c-Jj)^ > <ihtl ^jSLj ^alb .^Jsl jILj J1a3j L^-lS 

<la_>JI ( j- < - < - | ->- < U 3 4 ^JiitlLtaiJ CjIjjLj Juxjj ^j-u_ul_3_U 

jl>. Lc^jLoL^-^I ojI^ ^UJL*JI <j_a dilUt ^JL*J 4 u« <ILj 

- 1601 j-Sfc- u : La-Aj ^ <<^»ll ciJUli tjr 3 L*_a 4^Ju-saJI 1 a* a-v-4 3h V a 

jl3s . (Johannes Kepler) 1571 -1630 j±£ ^^ojL a* (Tycho Brahe) 1546 
4 j^- l> J1j 4_Lfiajl_JI 4jLp- alJjl-J-uj J-uoI ^j-a jjL3t_b ( jy 5j-a-J_i j-Aj J^t_u 

tciJIjLjT JjVLkVI ^ i c. £j\ ♦ \ t Ju-a>j_a ^a-st^l .jL&JjVlj 

.cdjU-uJLJ ^ U > 1UV1 J^.L_uJI _a 3jiju -o 4jlsIjJI Hven 

ttiJjLxjl jJI cilia ciijjJj^ cillll C.ul£ ^^lll 3 j_j^_j>JI aJufcj 

. JulL_uI 4_j 1_j lJu-sj t 3 (jl ^)5La-5 jJt_u L^_a5^ej 

V CjIj^Lj tUraniborg ^jj_i_j_jljj_j ^ a mij ^ jJ! ^Ju-^j_a Jlj-^ 

CjL_uLl 3]I J a uilj I ^_aj?ej LaLc. aL<fcj *4 ^Jl!I L^J ^J_u_a 

1596 ^,-^j • IjljI Jl>.| L^Jj ^ai 

dL-oj 4jja^lc. <_ > i < <m ciJjLa->l JlII 4_lcIj 3l^j c^-x-g-C. 

^ ^1 U 11 4jL^J * JJL>JI lU^LjJI g. 1 <>tr ia ^JL^I £_a JL>- McP! 
j-Sfc- L J VI 4 _jLIl^ j-jI c_jLtiu 4_jJJ C1 '-l>- ^I^_j ljLua^_a I 

.jJL^ ^j_ujLajj c_jLtUI Ijla (jl^j 
jl^-usVl cilili (JlLaj C.<- t -a^ > » t _ 7 HJI jJt_u CjL^LlU 4_aI JiitTu-uL j ‘^1^ O^J 
3j t^> 11 1 U> ^£J_J! t^j)j-i-UI j^j LaL^, ^j_a ^it^l t^J-a ^1^. 

4_<_u_j_i j_sc_lj ^jL5j * 4_aimi jj /-^*tl ryz cillaJI /ale Cjl>-j ^»I ^Ull 4_ul_$JJ! 

1 M^r A Lallaj ^jlj t^jj5LII j^j_a ^^jVl (jU Lie_<jjlj HLajJ 

4_j_ 3 <—<^l y^ju Jlj^ t^lojVI ^u-a-tToJI 4_tb Jlj 4j Lt-oL>- 


•• 


. £>.I^_US^jI j tlij•>■ a <_yla, La}5^_a Jlj 5^_jJLu3 S^jI j> (*) 



gjjLJI jo* SjSi 


1 L*_4 J_& 4j I J_l£. ^_i_2e_uJL) ^L^TcAVI J)j ^ ^ jJL^ (jl£j ♦ ^U-^-tTuiI 

^-Oe-uJI ^JiC. ^yA cJJLUl ^JLc. j j a % J\ 4jL^J 1 r 1 U", , ,,1 


. jl'iMi nTj £)J^-U JS" 4_2JL>. (JjJI jUoMi 
t "< 1-w\l ^ ^j_4 l_j_uj_>o ■ t> . Tt, ,.l 4 j| j_& jJL^ (^jJI ^ sl»tl 

ijr 3 V <_*£!(jl jcJjJJ 4 <?U~M 4 j 1 4_usLitJj tjit-u 

£_JLj 0_J_2t_J 4_peJLjJLfc] 3j_L-£ 

il :jIjJ,I 4_jj_j|.i j_d liJ^LaVl djl£ IjSLdij .(j^alLlII ^1-intl Jj i^Jl3-I 

. iLiLaJLI Haiill ( _ r 3 I g i a 1 ^'a jj-a aja>. ( _ r 3 (j n a Mill (^J! i—Jjjs! i_i^l_jSUI (j_j5!j 

- 5 a ...-.a CT ±*Att'2\ aiSLLa Jjp. c_£j£J! <j£i <J adJi ^1 ahLdVLj 


joJ jj-aj i(jaiaaill jjjs ajpjal L 
Q^SLl La JLt£. (a LdaJI (J^L>. 4ix£.j-au ^ ^ L&LaalB t ^ a a Mill (J^>* 4-J_9!j-J! 

.Perihelion i—LjJI 4Ua\ (^l i3Ua~i ^ 

3j-aIiLaa Mill i_i^LajVI JLsu ij-iLb (Jal^l (_yh <_(jjJ! 4laa2j (Jaaajj 

La-ila 147 . Jju till JaLp. .^Laaaill 3j£LII i_iaaaj (jh (j»jjj_Laa3l) 

4 Uii't (_£l I g^la ijja 2LLjL 2JU SUaill (_yh_9 . (j II a Mill (j-a all Ijdaj h'v 11 (j-a 

(j-a Ljj^La 152 4_al < .I U *jjJjj (JjI ji ( _ T a (_psjVI 1 ^«1 jj (ja/ljJI 


. (j ii a m i T I (j-o d l^laa^JLSLI! 


.4ajl a Mill aLaaJI (jjaadull 5j_&UaJI 45ja>J! ijj5!j i_L jJI 4 U ^ i ( _ t 3j 

'/.3 (j-C. jla Jjjj Lea £^j-aul iLfcjljua (J^>- (j ii a Mill <UajJI 4^ja>JI 1 
. 4j i m a Mill Ci»aj (_yi^. LaLa5 i~.tVaL>. lit L^l ^ < j ij ^jJ! c^jJI (j- 0 

(JjJS LaJj_a3 4 i int i O-ajJI I j_a (J^iaO (j-h JLlla (J^ jjaaj 

ijjjij . I 4 J (_yj«J-y La£. MJLa 5jas.L!La i_jjia>JI £-a ^ualua iUL. u n a Mitl 

tidjej i—iljJial JaLc (jaiSLujj .al~ Mill (J^Ls. Jaljjil (_yh I U-^.11 

-J J a ajji Jji ^jjs i_!jJ12j l _^jJlj-4^a^4 4j^.j_au (_gjJ! L$jl3jji (jjs aljCLil 4jj 
i_,jjJ| ^1 J-Laaj (_jia>- dljJLa JjmAJ Cr^ (J " a i* i t l IJljj 

jljjjj 1 1 Jl>. 4^U»^i 4 j mi a Mill Jjlj-U Lii^* ^ L - Llk Ct^J Jj' ut^ 

1 jl^jiaul ( _y^ Lj_iiLl3 u 11 a Mill I Jlj 3 LaJLi£. jjljjh 1 rn^i't u^>. Lllaj 

^jJI) Mill (jLcjJt Lc jJj <_ 1 \ i n") 4jj 'i i <ill SjjjJI ejjt> 
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pLaoJI 6wULujJI yjfi jUI 



i 4-u-u.<^tTuJ I I^JLj US' 4 (« » 4j| Uaj 1 4_Lc, ^JUj 

j—ljLUJI j_A I J_A (j I jJ 1 3 jLulj j I . 3 JljvIj 4_u_u £j_uJI I Jl^J j3l jUJI 

4-L<-u-4-tfuJ 1 A1 t^s 11 ^a^jg] 1 ^jUjJI ^ 1 C Jl_L>*^JI 

Cr^ IJlA (j^SLjj tL_3jjj>JI 

J-3 (jl » J < J J^LjLj lLII_LA l ^.lU-g-tTg] i (jUjJJ 4-l-t-u-LU-l lU^JI 

:J^Uf 

^Lc (JS 3^_C cOjUII ^JJ^jU 4 jj 1 4 < ntl cLlSJI ^J_u^_<la]l tiJ^_Sfc3j 


” 





gjjUII JJC 



o- 4 Cr* <—jjJL>J! ^ 3jj|j ^ S-illis.* CIiMj ‘* Lu>2j 

4-C.Ljj ,J^ J Ml t I I j £-!jVl tj-C. J_4J 3j^» ^ Sa^jj 3j-a 

.JSIS^ jjj? eri!^ 4JL0ISJI 


< <i^_a J ^ ,1 ,ii^-J i^J 1 J 1—t-ul. I I JlA^ * LaL) I JL)JL>iJ _}jL2t_a jLaLfl 

(jlajV! jl Jl>3 < m a JlLcJJ tills (jj-4-i.uJJ N-JlS 

Lulj La£-^s>j.~ 31.1 (_P-J! 4 jj 1 a < <itl 4 _l3J1 £_Lu (j^>- 4jl^j VLa ^1 I jJLa-a 

4^j^>JI ^1 tills jjlujjj . <?l_u_a ^ j-taS lJula* CjI J 3j^ (jt-LijT 
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pLaoJI 6 wuLuJI \j2> jUI 


£j-a- 1—4 ^-Jl-J) j r„ ^j-c. 3jLlc. 4_Lq j n4 Miif 4 jj-l«-uJ1 

CjL^J^LII \j-L&j (Pluto JJjJL I JlC l_4-l2) L*-L4->- t—t^lI^SUI 4_t2 J_>0 »l 4 Mill 
t4 j mi 4 Mill 4 _Cj_4u>« 1I 3j_u£ L4 |j»>.|j 4_j_4-?c_(JI) 3jl j i ii 11 

I - ?- 1 I ^j_4 4_LXl3j ^^-Lt-U-I> I ^2 tiJ^LsI L^J ^-U-4-l-uJ 1 "Oj-LJJ 1 p t^s ♦ A ^)V 

Aries J_ 4 ^>JI 3 L 4 -t-u.ll (^IjjVI) ^jjstill cjL*_ 4 u>«j p '-V 4 L 4 -U 11 JI ^j _4 J^Jj-tlJI 
*lj judlj t LeoJu_uVIj tCancer ^jLUj-t^JI j tyemeni j . Taurus jjlllj 

3j^Ij 1 ^ 4 <>n ^ylll 4 ^jJLU j*JI ...Libra (jlj^llj 4 Virgo 

. Zodiac 


<_u_4 ^ If. Luj_3j J_4l_*Iij Ljlj)j_J LfcjiJ^-4 JJJV |_L4JJ (j-U-4-tTuJ I jGj 

4_uj^-3j <L 4 ->L 2 Lj!j)^_> VI jj_>JU Ijla Vj .tills j_a ^jJI L$£12 

4-4jL3J1 4j^1jJL1 4 11 iiillj Q 23—^— LajJl2 Jj- 4 4jjlj ciJLLa 11 jl>- 

(£3 ~ Ml 4 (j\-i °23—^— LajIjl3_4 4jjIj Jl>-' ^jLlaj jl t 4_uLuL>JI 

Lfcj^5e_4 . ( j r dsjVI 4 1j)" 111 Vi uLai*. ^ j)~ 1,1 gj till 2 

j-jjjuJ 4_L3j^eJLc 3^2 J^j. >% 11 ^j_4 (j^ Uj 14_lij-^tlc 4 jj I j £_2_i 3^2 4J 
ti.LL 1 .i- 4 j 1 ^ j j i*ii LSLLt.u-4 I it 1 j <jL2 t^d-A ^_2 jJI 3^2 t?l_>ol 

j jj-aL 2 J,l ^jijr~MiU Uj^taj Jyroscope 

JLa-i (jl ^jU~ . .i't Lol . I Jl3-Ij LfcLjo! »l <>uitl Laj!.S 3 g -a-" a (jj£u£ 

i 4-JJ L4-<-uJ j 4 -lHLj ^_3nlj ^yTo- />» Atl ^ ^ jU^tl ^j_4 JJ^_4 < 

jJujj .(jLjl 4 < 1,11 (jLtla_ 3 il ^jlj 4 i .n 4_l3JI t?J l^j 1 4 ^j^ ^ 3 "ij (jLtiil ol"U 3 (!'j 

(- tin l ) Lj_ 4J_J 4 < Iltl (j\ lU 311 (JJ->- JJ JlJ 1_^jL£j L » - L 4- > - 

^4—>0 . O^LjLj (J^_jjl_4_<_uj| (j* * L"> * \ I ^j| JJlC. l Lfcjj^e_4 VI 

^j_4 t_jj_3]|_j Polaris jl2j_ 3J! jl <^/ U 3 II ^>o ^ 4 • mj -4Jjll>-4 4_>.j ju j-loL-u 
3^-JJLUO 3jjJ JJ Jj ^4-^cJil I JlA o' (j-* 3 ^Cj-ll ijr ic.J .^Jl-4-uiil (^J L4-t-uJ I t__i_Ll_3JI 

4-jl_2 <?j3^ill ^Jl-4-cuJl ^^L4_t_uJl t > Ls ^ tl £j_a I JlJLoJ 4_jV 4 i- 4 -t-uJI ^2 I J->. 

. I JL CV ^->0 (J-4-C J-4-*J L 4 L 4 J 

p J Si", , ,, A .U-L ^.Lc. j-4^12 ljlj}JI ^L2 J^5C-4 

L>"^J (3j^ t-La-j-tiaJLj tiJJLs (jl-42 t^jj-jJI tills jj^t.4 ^_4 Jl>.Ij 

L^jL2 114 Mill C^JlIIo Ijlj t^^^-tlsjVl 4 1^Tu-uV' ^ jy lc. L_3_3 j f^y^SC-uj 

.(jjjXI) ^Jl ..oUuV! JlJJlscIlIj 3j^.LJI j? SjjLLaJI (jjljj Vi I 111 3lj? i^j^Luj^_l>JI (I *) 


59 





gjjLJI 


i J j»jlu 3 »I jTu-uV 1 J_Lc 3j_cuLl>3 !^yj I^JI 33^ j-lsu£ l jj-jj! 4_^eILc 

. 3^33 VI ^ I ^ lLL*_udj_« (jL^ lul t A 3 J 33^3 *‘-Hj-*-II 4_o*lu 

. 4J y>~ L^jljJJ jtLul (J-LiLuaj 3 (14 Mill 3^ VI J U MlJ t(j-\ jUfltl Ju£,J 

L«Ju£. il i i o'*-4 £yUt Ju£.Vl V! Q^Su V JL>JI oJJt tjuaVI 

jjj>J,I J-jl tiai*- Jilc. 3 UI 3 JI 33 ^ (j Mill 33 ^ 

^l—Lj| ^j-U-^-tTui I ^yC. IjuJU I—SjjSS-U 4-LU3J VI (j-C ^JL^-tToJI t /ii^ftl (jL^ 

0-3 jJ I i _ r ^J . ^j_ojl_4 t 3 i^Via ^1 Jiclun c 3 tsil I a ( j-c JuXJ (jyuJI 33-uiVI 
j_j_ 3 t_us 3 n^ t llj <( j <i 4 mi tl J-stj ^yJj-L>Jl 3 j£JI t- 3 u„£U (Jj-cj 4 _cu_ 3 j 

»1 g mi t l ( _ r _3 LcLajjl ju£l 33^ ( j ■< <; Mil l 3L3 *l£j>^VI 3-$-^ VI 

^-J tL_3u_uaJI (. 3 ts>~t i a <_j}L_3ul ujIju^I j-o 4_lILZLU jL^itl t 3 i^l'ta CjI^jT 

. »iTuTaJI t ^ ^ euM^l ^Tcw 3 ^ tl CU£ij Luu>L2_?e_i I ju^l 33^ 

3 h g mi II £ 3 _uu <- > u M t*4 .(JjJLl 3 Juju j 4u^j-c ciJJj 4u3juJ,t jIjVIj 

»LlUI I 3-c 4 u ijjuj JuHiI L_o_u-saJI j ft 33^ i 3 jl^_>Jlj Juljpll julLJLl 
Juaiutuu C.<_l>. £ I jfi < o VI Jsa^>. 3 -^ cu^alLij . 3^23 VI {j-a> 4_t JujlII J^LsLlII 
L_a I 3_a ?23—^— ) Bjj^Utl J-Lc. (jul^J! (33^ ^j-u-^-uJI 

VI ^J-LTlJ Vj Ljuljuuul ^L-lJlI ((J^^^-^VI (j-^3 4 _*JLj iJ I 

^Jl^J 4ut_usl^j| jIjVLj L>3^_ua-4 t^^IajVl 4 j?C_UJ Lj JJ <-^ 311 ^Ju 

CjJlaujI L^JSj .^jIdjVI ^ i m3 ^1 CjL-LIIj ^jl 3 - 0 JI 3Lo- ^yic. ^Jj) 3tl 

« miIIj L_3_uuaJI (jpU ^ t^r, I ^LoJI t«;lj3 > nVI Ja->- ^c. 

lJiuuusJI t ^ i^~i'tA ^Ll ^Lul 3J.J^U 11 C-c^j ciLl^ cilljJ 

(j, I c, Ci ♦ t^>3 1 ol jJ t Iuj^_3j juj 21 (Ju^u (^jJI ^J 1 ^ Mill 3j£JI Lu?-uaj 
lILiL^ *(J 1 4 mi II ^Jl I ^ y~ A $■ I^_u_uVI ‘la^ (2)~^ Ij 3 ^ j^Luj 1 JLdl ^Jj 1 1 n 
^LojjI 4jjlj JlIc ljufc ^j-u^uuJI (jjSu 4 U3 i ^1 J-uaJ 

4_3u_3_j ^ ^ 1 jj_^_j (^jJI ^I j_c . i'if 1 ^ | t Vl^Ju °23 ^ LajJlS 

. LaLu 4 jJj_^c. ^j-u-^JoJI 1 _^_l 3 (j^Su (jl 4_lIL<uu 

11 4 Mill 03^3 3 jij^ll cu^LSjVI 3 ^j^lo1 1 Ju^j VI4 mi luicjj IjI^ 

^jua ^-Jjj-^JI j. t«> tl lu_^Jua LaLlA^jI C-t-L>. ijl^j-ll 3^ tiJIjuT 

4jI Ju lluijjj 33^ LjJj) af- t^J^I (^jU-t-oJI »IjluiVI cia^.3 .^I_ 4 -ujJI 
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pLaoJI 6wuLuJI \jb jUI 



j^Vl 


JLujVl i-JS 

t 

M,/ — 20 O^'- 

• * 

J£J (^jjfcLlaJ! (j.i^Mill jljua j 

j !Jus 

* V>U ^till. 

18 ^ 

♦ 

<-jT/ 0 .iU,.if.l 20 (_y^ ^4S!l 

* 

* |( 

6 ^ ^S^XI ' j-A ^ L^I 



J>^'/j. 1 ^** 1 . 1 1 11 


jjf Ja>.V) ^ J-a ^*j]l JjLaA <j < i« ,*1 1 £4 \ja (ju 4 jj12a 

(j±J j-Q-ZJ1 jl Jua (jV l^laj 4_jJLtII CjIj_luJI ‘ * iLJ j ,". tl oJJb ijr 3 ^_a-SJ! 


4-ua\Ji3e-i\ Jj-oIjj 4_£L!j tt_Jj-L>JI ^1 1 ^ Jlj^JI (jVI ^_uu i LULwj 

t_jj_L>JI 1 ^ ~*-~ a J|j)JI La_<_uJ' * Ijp-t-uVI i_La_>. 4_i^ j-uu uL^_>. 

tjl 4 ni 11 4^3eltl oUo^l <_y3j . Q 23—J— g-Lijjt 4jj1j JlIc 

l_Ll (jL^ IjLs :J_sVI c.<_ > o 4 ^>.jj q 23 —j4 < «tl ^IjILuiVI tia->. 

4_sL>. Jl 1c. _j Q VL^-tlu 4 _?eIlj J_tl]l t rt isi! i a ^_u_^_tlui I ! Ju>o t .<■ 3 

a ^JlA n4 Mill Cu_a|jLa i^xLaJLj lJ .J^VI 

(j n 4 Ml (jVl lliL .°23 —^— jl JL4-4J 4 < nil 4!jIL_uVl Js3_>* (Jl 4 UI 
jJa ( j.<4 Mil l (jjSj <_3 j_<_u aL| £>£■ V cJaj . (J_jUI t a<^>V<4 

c_jj_t-sD ciJJj 4 1 Mij 1_4 j I 4^>.jJ dx£j^>oj JljjJI ■ JL^lLwj cJL-olj 

cillj Jlju l_L>.^IL_ul IjIj .(J_j 1II t h <s)l'1 4 JlIc L 4L4J (jVI ^ V> (nj 4t_jj_L>JI 
c-j^LajVI ^jj {J7 ^ 4_jl Jlj^_u_u£ j^Ll 4U_u (JJ1 _La Lj^J^HjIj Jj t^»T 5^113 

1—Lv^-(-<-uI ^jJI ^jl£Lll^ .Bj,j^U!I Jj - t iL j ^jJ ^jIlJoJI 
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£jjUII j*c o^l 


^3 —^— Jui-i iJLaui 66—^— (juaj^. Cr^- jLjjL 4u3 

. 4_l 11 c Will cU_ 1 _Ll 2JI SjuljJI jjlc. j^lj 4 jI La£ i^jJI a Mill * .1*.3tl 1 j_a 

. 4 i Mfl'i ^jJI a Mill L-uLauiJI ( _ y 3 3 Jl>.Ij aLiuui *3a 3't (jl ^ » t M i lj_ii. Ij 

*»1 4 Ml II ( _ r 3 (J II 4 Mill <_* 3 lj»J (jl .,. * ,L nj.uatl t n . am i ^ j -* 3 ^ajuJI I Jut 

£uj jljj »l a < nil (Jja. *ilol£ SjjJlj j»j-33 *23 I /2 £-La3jl 3ujlj JJic. 

j Juj CjLtLaoVI (jV 03J Jj JneuJ 3 <jt. a tl (_>uuu Jua- i i nj . ,jj3VI 

LLal jjal c*>jj-tJ lL3jK->.(2>*° iSj-^ Sj^Ij ipKi.! I jut (jus 4-uji>. 
*J_*L*u3 Jj t~> tl * U -V. (jjj-3 (J " a Ml tl J-«-l I C M~>- 4jJ (JjJL) (jl j-ulauuuij liuUiCJ 
.(jiuLuJjua. Jljj Jaua- ( _ T 1^. u 3j3-»JI * n» M i l l 3jJgtMI 03j jut lj^3 

flljljuO ( _ y 3 al a mi II <tJLoLSLII L^ijjJ (J *1 a Mill Juualjj *j»luVl jjjua 

( _ 3 _aJju>JI (J|ju£.VI Joju: (jrtJeu j»JJ (J^ jLui3 j3»Vm L^jSLIj i^jsVI 

(Jjua.1 3jua lutljj Vj *(j-Jaju (JjLa. 3"3cjj jw 3 i ai 'i ^ 


aUJI *_ 


) ' (j~* * t I JUJI (jj*S 1 1 jSultj . L_U JUU ^uu I 4 I I It J 


.(4j|j (JuJ jua-VI j»L*JI * 3 <■->'*j i^aulj jl^j 

luj itai* ojjluaalLa (juajVI f jl * «i~rt Ij-tiu 4j| ijujljJlj 

Laj . Ja->JI I Jut (jJl a mi L^jLSj (jus Jjal j»luVl (jus |jj£. aljuuuiVI i_Lai. (jjjia. 

U '* I M i^jJI L^uJajj (J I* a Mitl ic.juuJ (-S- ia jut Cu 3 jJI (JjL *3 (_yJI IjuLuu 

^3 Luu_a * uau 11 I jl VI j-jUl 4uuuiauuJI JLitaljuS ^ I ' cLuuuluu 

ii ajjjii 


3~ (jrlll 4jjLauuJI «U3JLi 3j_ij^ 3jj|j jj£, 3 jLu£. (JI_}j-II it-iT. 

*"■ jjuuauuJI lj-luj>u j^JI t tusI 3)11 t “23 —^— ''*~ (_gjLauuJI aIj * * **VI * lu< ^ 

(J|ju-C.VI J-^Jua jal jJr~* * 1*1 (_ T lc. (j-< j*\ I nil 3 jLc. d!ju>.J .(jlJ|ju£.VI Jjia. 
^ (jVl Ja-jj (jl^uii) Jjh 1 cr^ ^jVl 3 U3;1 I (juauuiu jJI *(^,*^^1 

L^jJ . tllluuiLliJI L 4 I 0 i Juj (_yuJI 3 ta 3 rll I j 3 ■ u< jj (tllja»J| ^^3 JuaVI J-^lj 

_ **J 1 11 (jui_a-*uJI a Juu ^JjL*u 4 * * n a *** 11 4jjj_11 4 _lII juuu*j ^ JlII Cl*3jJ1j 

L^Lfljjlj . * U 33 (—ijJiJI *>Lao L^u^jua. (ju/Luil JJneuu Laul »l a * -ill 


62 





pLaoJI 6 wuLuuJI \jb jUI 



^ m 4 hi fl t h\"A\ 4 <il*y 
OjliiTt, »j i <M Llo>j f CjI Jl>-V| 


UsTS^jSU ^jUll ^SLUI ^ 
Jia-iUIj. SL^MII cjVL-^VI ^ 


Jl^l 


3j^a) a>j L$j J.U 1 (j u q n't l 




(^gi 4 1 < i n (JjLslJ,! ^g-^g ^jIjji (j— jJl i 4 1 nj i^jji) ^ i g" t t i vi jg^gjs 

.3JgjJLl <L>.jJ J-lo-tl oLso! fj. Lc. j3Jj V 

Azimuth c« 4 m> 4_jLj ^cJI .. Lu^c-Luj-cv. jl : La *^-uj oL>ol 

(jjJ! j) A L^jlS^o ■ t^s , ,,^"i a ^j_c_ ^.u-^-JuJI 0-3-t-u ♦ »^-tTaJl I Ju5> 

. 4 j mi 3 Mill 4_jj)jj,! Jiielu_ul 1 ^jlf ij^-4^ (_ r 3-JI 4 j9Jl1I 4jvj_} -iJL^J 

JS^-taJ! 0U0 3 JO-1^ «LvjJ J-AJL (Jjlj ljlj-3_3 Lj- 4JJ ciJjtSBJJ ^iJ-^-Mji Ij 

U-Luj Jl jl£.Vl <_i!J_x£. t<j-ujLa * JljJ-H Cr^- 

<j M4 Mill l_3ju£.j . 4 -luojVI 3j£LI! £)-* ^-11 4 mi tl ( ilbj^fcLo JSLlaJ 

(c~^ t, I Ijl^J 4_l<-u-l! Li ^jxuJ! i__j^I_£jVI ^1) ^ m>*% tl c_i^l^uVI ^_3 4_lj^_£ 

lJlSjUj V jj (_y^ VI j3jj V I jljU2_4J LiSj-CU ^jlh 

£j-&- 1_}^_L > . ^1 VL-^-JI<-^-u-^-m.J 1 juu ^ 1 r. VI ^j_u_4-tHiil 3jLH^ ^>^^1 

Jaj>. ^jLh t(j\Jl Ju£.Vl JjJL». Ju£.j . 4-1 jIu-uVl 

c_j^ j_3nil °0 > 9 ^>. VI (Jiix-5 V °l 3 jljs.Ij JIj)JI 
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gjjLJI jo* SjSi 


jIS!j I (jL^ t^^u^LSjVI Ul . tajl». jl VIg<» °0,4 

^j_a^_tHiJI I ^jljJI ^J_iJLI j ju ii u ^1 ^L*-S tilLufc Jjv^j Vj 

, Lgjjj^j )(j .14 Mitl ^jj-di CjI^jI ^LlIL j! g < tiTI ijr 3 ^jj-L>Ji-^Jl 4 Mill 
^.iL^tlaJ 1 ^jusj Lb 1 4_u_u_4_tiuJI 4_Ij^JLl Cx^jj j-«VI ^Jl>_u (i*< j*v- t 

(jl ^ ( 9 ~ C. VI (^yd\ ^ol—J_flilj 4 (^\J^LSjVI JulC. Jj^tTuJI t-Jj) IS) 

\jJtj .^dlju^VI ^ J-U .iiejj t(jrU^l2jVI l j-A (- «I n^" < j m g Mil l 

jlj^j 4_jlc l^_Laj ^jJI q «$ mi 11 ^jLcjJI ^Lsll ^j-A ^U»j 

IjJajj . I^sr \A *V' J^>. ^_p3jVl (- « I < <n <jrUj_A (j < «mjJl ^jjLuJI 

^jjJlA (j^ <d U> 3 \j c_xjjJI 4_L^2 j Cj*^3 auM^V! £j\j J^_ujJI 

L^jl_Lc ^LUI ij^jj-tiij/da Li_ti// j-j iL *-a (jLUIjiij (j^hpLill 

» 4-H.<j.4-tTaJI 4_Jj)Jll g-1 ^SZ-UZ>] £_<2J 

Cy^j^ c^jJI jj-uLls 4_auLiu 3lil 4_JVI 4_c.L_uJ! ^«<<o~ <jl Jj-sj 

(-_Sl^_5C_)Vl ljuk (J I ^_LC . l_3j)^_*_a ^j_«^Jl lLs_<_u^ILc £)■£■ (j-u.4-iu.il jl^ 

c^LU! C-xLfcJ ^jJI Ju>JI ^\ Ij_l^ iJJjj-lV! 4_3j_C ^jJI 

lj-«l (J-L^jJI ^_U-£3 I 4 till j diSjL>» VI JJ) <^t H 4 <Lj-0^jJI BLpJI 

<“ 1^ > <<j j<i4 ui)) 4-g.L-u-H (jL«3 ^LiILj . 4-L^-A VI jJL> 

i(JIjj-l! tiaiw (j-4 VjLJ 4(^jl 4 < till $:!jIu_uVl t-Lsi*. JC^jIj JjULA 
0,98651 aj 1 t 3 ^ j^jJI 4_j^j_ 3_>JI j. 14 Mill 4_u3^ajl 4 £j^>JI .U,,^ j.tM m 

^ JirtlLcuJ,! ^y-t-U-^-tTuJ 1 ^jJI I / Mj". n ^yj\uuj\ I J~Jt> . J^\ jJl ^^_jJJ 

. 0^-uj\-i ^JL*JI 

i^A£ ^JLjJI Ci* i <ij JLt-sajVI JjL_ oj (^^-11 ij < <1^11 

j t4j^ \ i n>LHj 4j^ \ i nil JL^jVI JjL_uJ jd}-t,jd I JLjc-0 

t_jj-3JLj) Ju^sjuC JjlC. iJljjJI tU-%. tt_jj-L>JI (jyJJ 

CjLjVjJI 4-j^j-tTuJI CjLjVjJI £j-a C/-»-lla J&J . (^jJ llI (j-& 

^1 Jiitlu_ul ^uMl! ^_tC £j_A (1)J^ 1 4 j't AJ • i _ ;r ^ CjJ^Lj t4_X^Jj_flVl 3jL3tHll 

^j-uAj ^1 Jiitlu-ul ^UU ^uMil (J-A 03^ tillJ l5Ls (jLc^JI 

iU-v (_^lc. ^psjVI (jl5!_c J^j o-Aj »<U rdjJI 
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pLaoJI 6 wuLuJI \jb jUI 


oUjJ ,l * ^ ^ A i^LSt-A ^^j-lla-uj 

t—JJ) l^\ ^jl ciAldJL t*t mi A CjU& l!ij ijy L>J,l ( jr 4-5tiJ! 

< L ^ ^ \ c. L<v-Lo-j . g. L^-t-uJ 1 ^£i 4_1 e-ijy-LJLi li-Li^5 L<-u-1j 

liJLLb 4 I^IlajJL^ 69 4-31 i m (Jin Jlajj dJUSLlj 4(j7n i^ys^C. 




xlu <7 1 (jl-3 /cj £>45 * Ljj-C. 1 Jjia Jaiw 


3ji, cd (j-a i_J>i>JI (jJI L$^o OJ^J U^ 6-° J4^' 

Jlj^Ls 3j3-»JI ( _ r L>JL! jjl> d .! jm> u^j (JjLjaj j-jjI 

x. ui 'I & .4-j-Lc ■ 3 3~ (_^jj| J^iaJI uLaiJ La^j . t-». ,.jtl ^jLojJI j<u^l3 jjl 

VI Ly-dv iLaciU a^yAII (JjJ <jJ I_y£u-I_y>. (jrU^- I 5 jJb (jlSLo ^ i_33j ^ jJI 


jjL£ lil <^3 (Ih’J • u " 1 ~ '„’ >?* ui c?^ 4jjj <tc.Lji Jl»j 

jLfcjV i^~tl) (jLojJI 3 JjL»js (jj^3 Loji^. u' < hj '/(Jjj-jl 15 j-A co^l 


3^43 Ls^. ^aJJuj^ (jjjS I 4 1^ <7 tS> (^ jr S_l2_>J I ^itug-xiai I 

£j £Llj . (^u-j-4j^>. dcjjs^lb iLa_<_u^ILo) GMT 3^_j^_LaJI JlIc ^JljjjJI ■ L-v. 


^ i r. 4_Laj)t i^i 4 a 4 _cL_ 4 j ^icj 41 JuJ^j 1 4 jjj^u 3 _>. 4_*_sljJI Cork 

3^ (j-^-4lJI j_2j 3 ! 3^ 404 ^j-c 74 tiJjjj^jj 349 . (jy l£. 

JjlaJI ■ lajU>-%> 15 4 l_uj_aj CjLcL^j u^-%. 3JlI, iLa^ 


•q 3^3^11 ^yL>«J.I cJsjJ! 4 x.L_u 4?jIJl3u3 
4 cus) (GMT) Ja-t-u jfiX\ (jin C>-L^LuLLaj^j Cu-u La JlIc 1880 JlLaj 

Cxj^j LjjsejjJu ^-Luj jJ_J CjJl^.| 4((^jLc3Ji» LujjI^ IAjj-ju 

JjUL4J L:r UJ. I 1 ^~m°I jj Cx^t_5tx^aj L_uL_4j I 4-3-ua(GMT) tlo i njIiU 

p ■ <■ 3 <j I jlSLaj . ^ I 3j ^ ^ I ° 15 5«Lc. L_u 

1 ^ is~i*) ^yc. julLu 4C.t- t ^jHJl 3^^-° 3° 4 3Li <43 24 ^l-L^-^Lti! 

4^.L_u Ur^ L)3^ 0-45 ‘ ^ LfcjJ^ 4^1 i II i3 CjL^I > n c ^Ll 

4 dJu>.ljJI 4Jiia_Lt! * Ui 3jjL>uU g> 3L /11j 4 _ 3 la_L 43 3Jl>.1j 

3 -ajJI tU >»jJLo 3 c ^ 3j3->.JI 3 -ajJI Jsa^ujUd cJiluitJ 31 

V 4_Ju3_*JI 4_p>LJI 345 1 L^>3< j| 4 4_cL_uJI t 3< ^Jj JL^j g> 3L /11 

1 ^ mi 31 4^jJI 4?JjiaJ! JsajU-L CjI <vj i m 3" dt- O 
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gjjUJI a b>j}\ 


j_£l_Al p • a j_Aj_JI -t*> , ., jJLa j jt a ",I ^ ACj C-t-L^J LaLa-> 1_$_La 4_Uj_£ 

. ‘ A <Jjjt-»t I ■ U>^V. i_ £j_JLJ j | rtJ L*J I 

j »i a -v- ( j i V\ 1 j 0 _jj^_} £-L_4jjVI (j- 4 1 g <^j-C 14-JLull 1 1 £Ljj_aI 

£_ij! t Iiisfclb (^JlII ^ U> <1U>V1 Cj_l£jUJIj . C-4_l9jIlI 1 (jIsLLa ■ U,, ,,j" ^ ( j_A J^IsLLa 
^-^ j—tfoJI 4jjjlj^Vj t CjLc.Luj 

j_Aj_JI 1/ »ij < a ^j£. l ““" S L ljj j-u-A->* L_£liit_u i^C, Jj 1 ^_£j_t!uJ 1 C* < J ^IjHJ I La I * I jLtSU 

jjjfc-j 4 li.Luj£j SjUtHll CjLjVjJI (JjjdtlJ <jJjJJj_U J a mh 4 4(jIu_UjL>. d-d jJj 

L$_j£. IjJs j_3t_u ^JIdLla La I . Ij_>» ^aJ-Aj 4 4_ujJlJI JlI^JI 

a 11->11 4_lLvL<-uJ1 j 4_lLu>J 1 J^Ltil j Central ^ U, ,.jtl 1 £Ljj_a| 4l_ijJlJI ^1 

C.<- l 3JJ j-C CjLcL-u ^Laj j^Ljj 3j_p-V! 4 <7U m 4>Jufcj 4^1^]! Jsa_pJ.I ^lc 
cjLVjJIj I ^j_a J^.L_JI d! Li Vj ^Jlc. <.<i ij / 1 Ln / nj <1 1 ^"uTi-tjj-^. 

. 4_j£jj_aVI 

i 3-t.^n jl J_42 _aj di-L^jUJI L-oJuitJ jl ^jSLaj J^LUI 4?J_A (^1 (_y^J 

2Ujj_A 4 _aI^I jp3 ^AJ j-AJ 4 4JLL2 _LaJJ ^y-A-t-UjJ 1 dx-jjSjUll . U. . ,.j" ^ J_£. 4_C.L_uJI 
^j-SLa-U *£i2>jJll (Jjls 4 jLAjJI 4 J^L*Jl Lsrj's- t,o~ t j 1 t^m 4 j mi a mi 

4-u-u-tiLj 4 jI j-lC. id-ilj l_La_>J! (jV t(JJ-L jJI ■ Ls^w ^jt 4 _ajI^ 4Jjj_A ^_d>j 
j! 43jllj^ JSLI (j! LaJ t^jJj-A? Jl^I ^j-A JljV 4 ( jLajJI 4J_}L*i, 

. ^JjLlLI La^J JiaJI J.A J_J_4 ^u 2J ^j-A JlJ^J JlaJI *L<i]V 31 T j! 4 L-^Ljv 
(j-A JlJj-A-J ^j-AjJI (J-uLj^ (jrli itiJUi (J-A CjJlj^I JJ <^>r, (_ T ^ ^Lbwlj 

, U. , ,,j" n ^.LUfl t 4 J_aV| 4jI JlJ . ^y-t-u-A-tTui 1 j_AjJI ■ Ls , ,,jHa ^Tl^- J5j_*2J 4^ jJl 
j-A IjLU ^jJI U.T ^LlJ! dt_u9jJLll 4 _jLj L^jjjla jdLLjj->. d_d jIj j_AjJI 
. 4 _lJLlII 4_cLlu jjj_tiu_*_IIj ^_3j^I JuLj ^AJ cj-O-us 4_C.L<_uJLi . J_AJI t ^ < y^Ti f a 

J-ul J 3 ) ijr J_4-£3 VI ^jLlj^LJ 1 M t .1 ->Q 4 4? /^>JJ ^LLajJI Ijuk J-lajj 

t jfl * 1 <s' { Ly " 1 'JU ^ ‘"‘ j^j** % * jH,„j "a 

5jH£ j_a ^jJ! ^-A-^eJjI (jLajJLj 131a s LULujI ^UJI ^LajJI i_Li_uj!j 
Juu La-j. 3 Ij4?ii“[^l aLaJLlII jl j-j-C. Lkjjrt-A Jj^* ^jlaj^LI 4lijjtiil jljjjJI 

jj£Lj lil : 4_jl_4i£LJ! 4 _j_3 Laj - Ls j i .>> a ^j_u_ji LAjjj?c_a Jjjv ^jIdjVI 
CjIjjJ-a 4jl>-IjJI 4 a tV< ‘ 11 j-tCJ 4 a l^"i < 1' Cjl^lj_3tjVI j_A JJulI 4_iIaj-C 
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pLaoJI 6wULujJI yjfi jUI 


CjIjjJJLI I 3jIj diljjJ-o 3jlj JlUj 4.3.1 aTl^ 

« Ju«VI 3 j>_u-^j0j 4Jbjia CjL3I (_ < \ (<n 

^jj>o ^JlA ^jyl^- 0J-u2>jJi jJI ^.4-ge-Lll (jl (j-«J 

^j_C 3 Jl_j_»_JI cLoIj^>JI C.<—i-SjUl 3jl Xll 4_t^ Uj 1_3_l2Ji (j-uji L^jIju 3jjL5e-« 
^Lj_<i»VLj IjJsaj jti\ ^jlAj 

*>4^J U^J CjJjLU ^yll 

(jlajVt (jljj-i 4^.j-<-u £)l JlS T i a XI ( j-4 t£)bajJ1 ( j-a 
LU£j .j-*_3Jlj q <i g Mill 1 Q\u in j^y>Jlj Jl 1,I tiJlSJL^lj j3L33 £)! 

V 4_jl2j-o I Cr UJI ^_u-o! ( L^uLx^ c_.<— l! 1—<_uI ^ j_^3Jl 4 £jjv 4_<_u!jJ i~. aa7T\ 
£>£LaI <_y3JI 4_)j) i n^J.1 jJaljll JjI Jl>. j_c ^1 t^^vl3!' 4_4 Jj-3j 4j9Jl> JjLL^j 
£)I 4^e_uolj 4 -Lllj IjlA LjJlaIj . 4^y^JLl £p^_u ^ulL^_jJ] ^3JI 

^-1 O^jJI (j-ul J 4 ^yj\—UJ I 1 ^ mi rt 1 (_y3^Vl (jlj^^ 

Cju[£ L»-u^>. c^lj£UI ^jjL3j Lajl>«j ol £-^lj-llj * 1 <>/a 

4_j_4j_jJ! j ^ 3tl ^jV j (L^uiiu i— jLu-uVI ^jl^J L^jI 3 j 

^JJLLstj ^U! t 3 </Vt ra (_ r 3 4-lIc. <_3j»*3]I 1 j^>*T j-j3la ciJl_LAj 

cjjJu^j 4jjJi_Lll CjLJj 31. Secular Retardation ^ 2 *^jjJi]| j-^\ 3311 ^ol 4jlr. 

4^>oLj oljJj_A c ( u ii 1 j IM i II 4_*J9j^o j. <; 3il I Jcv t 3j3U ^jLuuJ 
Juu VI ^jl < .rdl I JlA (jl (j^-p Lr^ ^l-jlj-^-d^l 

jJl/l 4-u-uJ 4_u^£ a 3 <^t | C-ol^ llA ^ysj) ^jLcjJI 4JbyLa LHj[yi3 
j^sLshJI u > «sijJLl ^jl<.rdl jj)<^3tl I juk . LjlsjILa( jl^ L^4 J^i-(^jLojJI 
^jljjJ 4^.J_<JJ J Jjl^ ( _ r 3 (_3lj^tjl ^l-^ hTm iVI «uil ijr ^Iul Li£’-J_>.j_j ^yjj-UI 
CjL^lj^tjlj ^yL^J L^lj-5ejl L-31 mm^I ^ t(jr1_>j| till3 JlLcj 1^ ( m3 ) ^_y3jVl 
jj& La-l^w CjLsIj^jVI j_a ^j-c. 4 ^wLl!I jIjVI - a ^ Us**. < a ^ 3jjutTua 

^ylll <_jJl>JI ciil3 . jy>^lJ JLil ^ylc. 3j3jil j_^3JI ^1 L« 

C-<- > Q 4_j_)3LseJLI dJ^ 3 Mill La-^j^ya t_J j 3llj ^yojVl c_J juyj 

jjfcj (j^_«y>JI 4_JL-£aJ! ^jU , „tl jJ,| ^LflJjl t- « «< m 3 i^jIojVI « « 


67 







gjjLJI a b>j}\ 


CjLLa_L>JU jl t^l Llaj^tla j Juj La 

3ji_p-jJI 4 _C.LuuJI (jr Jb .il^j ijLstjJLI 4 t iMi?lL jJll 4_IL*. i^u ^j-4J 

ju>o 3j_a g-L-Lit' Lu_ulj (j LqJlIc L^-jJJ ^Ll^j 

Jiil (j_a fj Lc.jj lLILlA L)l (J-«L<jjVIj ♦ 4 j*\ 1*4 4 -C.L-u 4-C.L<.uJ 1 

^ I r. (>JL1 3~a q^-x£ j_a CjLLa_p-J, I ^Uj » ^Lojj^ 4j^_uj i Ju>.ljJI 

•• a <a *‘l b) ^ a 1 4 _j jL>JI 3^-3JI <_«»< ti ) L^uL_ul ^jLiJlscj 
j. a3ll ( ^yC. JuuJI JljI^j 1 aK J_3 j j, a 311 4_ujL>. C-<_jI^ U,j (J_u_ua j-jj G Luaj? 
3_u!iL5e_j jJGj j_a-3J ujjjaVI oLJll t4^L_uII &lxJb j_Jj_a j_a <- «< mLuJIj 
jGLLj L_Aj^ Jl_j ! (j^^- (jj \ c. 1 1 ^ < “ 3 < j3Gj La-4 ^_a-3JI 

-Jjj-aj 4Jb^ cGl£ lij 4 >LlII j3Gj La-4 j-a-3JI £>£- jl uu J I L^GL*. 

i^lC. 4>Lk j a 3II ^Lcullll t3 j^o£ 4_>.jJlj j_a_3Jl 4Jta£-£jlaJLj 

£)!jj>.Gj Jj tj,a3II 3! jbt-aj £)UjIuJI Vj .3ju>.lj gjl < <r<ll 3^ £)l 

b-l^j b > “*' £)l ^Jt I Jufc 4j?e_pjj 4 j?c_uj 4_lC 

b MI < ^ cb>* 

t- < i < in tjj^>Jlj JlU [J, j-3J 4-ua^c Luajl j, a 311 t4 _<xGj C^jJI 

j. a 3 II obj-^ ^ Lr^l J 4Hh > ^‘- LA 

j_a_3JI t lo CLuj^_j (jljjjJI 3 jIl 3 ^_a Ur 1 ^ 

Lr^ ^*- JlC ' La^) Mill (Jb^s <Lo-Lj Jua-lj 

j-a_3_I! jjJ l_j LaJi-Lc. <Lj_c^_<_4j (-J&^LloJj lo jl*-La 4j^rIjl tt>\ ^1\ 4 al^t a 
&JiJb 4^>.jG i^i"i 3" (^jlj-II 4_j_a^ aLaj C_ul^ Lij . (4Jj_>. 

^aejjJu ^jLuj 4j?c_u_lI I i La ^jlSLa ^J] 3j^-tiaJlj 4jJl1,I ^ J-3J! 

.^a^U Ijo. 

i I ^ l^> > «^ILa Ju>.Jj t b ' “ ^ * cb^ 1 * obj - ^ ^L^lLai 

J133 (j I ( j^-a-j J-aVI 3 jj «^>3U CjLti3lII (jI ^_ 1 C . 4£.^_<jJI l_Laj JlLa-> L^GL^ 
(_Sj_<_u (_pajVI I 4_ub_Lll 4_3t_u-<Jb b-^J 4>aLaIL>.l <_ < t < »n 

. 4_u_u 7500 LujGj Lajj« j^_uieJ» 
jL-a-lG caesuim ^j-^j j < n H 4 _cL<jj Jila 3j_^jvI cj! Jlj^IL_uI j_aj 
^ylc. 4 jL*JLI 4 JjuLaJ (JisfeTu ^jJI ^Jjjj 1 nil j-lLsj 4^Ua ^Lc. L^JLjLtlG 
»4 j< I 3 II ^-<fcl J-LaJI £>£. ^1 3" 411 a (j-aj-^ L>°b^ I t4_3j J jJulLj jj^_j 
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pLaoJI 6wuLuJI \j2> jUI 


' d . C ! AH CjI JljvVI C-<-l 3(jL_u_iVl \ CjLcLuJI (jVI j>jVi < <mj 

(JjVL3jjV 4_u_uLl-uV \ CjIjjjJI i^j-a 1 Jlj I 4-S J-fr* V L£ (jlj 

. j ts~s rt\\ | ( m A Lkl I mi^L I 4-L4-<-4J^-l 1 44 L 4 -i.aH ^)-lC 


UdU* tdJt**?! fe^U 

.4 Lr i^. 4 L^JJ^-CJ ^L9jt Ju-OjJ L*£j 


Ij^il £)jjJ! ciijJjl tiUjL^ 4»1 4 i utl u <i a miU 4< 7 L->1.1.1 
L^jl9Ij-cj 4_3llL>J,l jj)^t\i 4 i mi tl ^Jl3j 

{j-£- 4_oLUI 4 Lo-^uJI Hj-jwj ^ji_£ 4 4_j jLa_<_uJI 4 _l3J! ^»_lC. ^-u-^-tTuJ 1 4£jj>- £_4^ 
L_n_LuaJI (. (1 I^il'i a f Ll t^yA ^JJ (jr £ ( j_u^_4lJI 4^J * 4_u^_4 ^_j_u^j L^eofcj 

L~ >La ^ (j^So (^jj_L>JI 3^£LII ‘ ^ <-^> i 4 L-LuJI t 3»> a j|) 

^-j ^1 _Laj LajH] 4JL>.Ij 4 VI 4 mi 4_jJJ J-uaj 

<_ «4 4_l1 L 4 - 01 J I dj I a L^4.i.l1 I Lc Lx_i ^-u-4-<-u-11 CL 01 J £_j I ^_I I £ 1 

(j-3 O " « |i: ' " ^." ■ °~ cr^~ >4^ 

♦ t—lj 4? til i ( J-A 4_Jj-SJl_J 

^4-AJ-Lc. 4U I "j-j ^LuUI 3^£L1I C-Au^j (j -a (jL^ I Jl^Jj 

£_U3jJI (jl (jrd>. iy-Lc- 1< rtjt.ML 4 U Mj-jJ 4 I" MlUj $ilj|JJ>Jl 

IJl-lj L>J1 S^SLII 1 h * ^£1 ji] 4 -l<-u-LIL j_tk]L (j-uSoLa 

4 3j4j > AJI 4 _uo^_ 3JI cilij ^Lu 4»1 <^3iVl ^Jl 4 Mill l_3jj_>JI 

jdiiJ ^-1 jj>.LLc ^yjl m 1 (it 3^C (J^>* ijr L. »1 4 Mlit Jo-431jJ I 

^■1 A"-^V1 ^JJ U.J ♦ Lal_4J Jjjduil 4 _l>.L cr^ 4_3 jj-Ls 

Lul J 03& cJljJVI ^JjJo-iaJI I JJb 3 J4 (J-UJ La ^- 4 ^ (joa jLw LLq cLsj (jr ^ 


I 4Tl(-u ^ 3 m | La 4 j^J| L 3 L 4 J 

SjjiLoa JjL3oa £J^3J_4 


»i-Tl-LuJ I ^j_4 3j-Jj-JL-Al£ ituuj (j]j ^Uv. j^JllIL 4_3_Jl>. 4_U_uLl4 

.4jJjX. 4j jJuj ^jJI 

J-(-uV1 ■ L. .3^ % ^| :4 m dtl idjLsjL j Luajl (-Ls-ljjJ ciJLLAj 

. I^OV 4 (-JlJjJk]| (JjJLeJ p VI L-d-LCcaJL 4 _Jj- 3 _»JIj 4 ^_JJjJL 

^I^jVL 4 Mull (J[j) i/^4 (jljJIsI (jL^ 4 (^\_uj_L>JI (jjjLualjii 4 1 < n (!L L«l 
3^-SLJI < 3 4 4_i_mi.2,Hj CjjLv jjk La JUJI g> L i 

<—4^1 J 4 3 llj (J .1 4 Mill J-4 4 Ml11 
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£jjUII j*c o^l 


Jj j »>» 'I Ujj , : ;,H ^3 cCuLiijl a^*_L ll i_y Lc. si <11 iiTt 

j_s£. 30 jCLsj I ^ < a Ljl, n~ a I «U 3 a 12 ^1 3 jjI jJI aJJh I j«< m°ij 

. jI a U ' ^UsjVI ^ ^ 

Oij ^ikj (jr^J-II Jl jGc.VI J>L>.« Jjt^JI)) £j_i Cs-iJ ^ (JaiaAJI 

i Cj)l s mi 11 s IjlsuVI 1 | | : ^_ o e-L(J 1 ^sJLxj I • *'" 11 jia.. ^a a L 4 !I 4j L_su 4J 

(jjjJ jj Ijjj jJI (_js3lieaiiVl i h . J-sssJI £jJ £JjjJI tilla £-1 =l2j 
I JL&j iJjjssJI £j_s! 0* « i^U. IjJlIj ^jLi £j-sJI I j-& (j n< i~ill Js>.jG LoJ-i^. 
j4 M i l l (jjJJ jliT (j-ujLa 21 :1 JIjGc-VI ^J_)l3 (jrJJ IjjJj ^il tfl_L»js 
^^Vl yto j 4" t tijj (jLtajj/Jj^jj 20 Ijla juu I 

Ijufc »1 4 < till S oL>u c-IsLjuJI ^L*JI ^Jla £J^-MI i‘\\* 

ifi\ Jjuti! t JujjVI 4^LLdj_<jJI t^.ljjj>JI :j^tUI 

.o^JI ^jdl itfjL>J| 

^j_u_4-<-uJI ^S^_A ^U^JI J!jU£.MJ 4 _lL*_ 3JI ^ L«s /> < !1 i~, \ 

<J£ “J-^>JI tyljVl 3 ti5;T I» l ^aju .G Ja^JI Jj-Ls L^J^io jGc. 

(jl)((CjJ^JI £j-) ^jVI 4 U 3 Ml JulC.)) u U < nj-ll (j-u-^t T aJ I JL>. 
3j^|j J Mil ( n*M IJlSj l^| Cj^>- 4L_j}L3j , ^l fri-Sl (j- U - tT JI I JJt £-t^J 

<- • i 1 11 J J^ 6 - 1 ^rj-^ (jl C r*-y ^ 

jjfc 4 1 Jl>- uo CjJutJ j->*T 4_usj_c. vl ^ < nil (jI ciJJj 

.(jrdlJU£.^I (3j^Lua j?) ^JlSj 

4_jjlj_j £-jij_jJI tills ^£luj-a j^cj ^-iIdjVI ^IjIoiVI tla^. ^ jTu-u.^ 

°23 J— (J^l J->* (jljJLJj (jrUjl 4 < III ! (J\ lUfll l (^1 4°23 —^— ^Jlj_>. l_Ajl J_5_fl 
(j-ujl 4 <<ill {j* ^ 7 >fI ^j| £_sljllj .4 jj1 4 <nil 4 _l 2 JI ^^^lc ^jj-MI tills ^ jU<* ( j - a 
(Jj) <^><?ll i-^^llo^l t_ «\ 1 (i-LajT L^_Al_Lfl_t^j I_4^-I-4 -Aj 4^jLblj 
LjljjjJ I ^ ~ I ~ c.<_L5fcj 3jl JlL_uVI 4JLsI^ 6j£ Ci < <m I ^yojVI 1^-teaJ 

^.1 Us; tl 3 jjj>.jJ,I ^Ijl>.^U 4j^L>JI (j^Jt jjjG 4 LjjI < <r<^ 

1 r. ^jjljJLl! 4 I~ V a 3j_S 4 _jJlj>o ^jJI j—pLlH jjfc l^lc. ^.^■L^iuJI 

L^jjl^J V 3^ ^ Jiir"i I nl tiJJjiSLs 4(jlSHI 
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tluuJI \j& 6 woUuJI (jijlll 


. is .1 9 I ^ 3jj|j (JjLa. J^r.tl | JkjJ 0J )^C-a (jl ~ • "4 <1 ! 1 

( _ J -s ■ f I' 4 ^ . Ua tf L>,j| JJLuj (jisjVI jjata jjla JULij 

tjl jLa2tl jjJlJ tilljJ 4a5auujj .3jLa.|j 3 jjJ j»La3^ 4_Luu 26,000 Jaj.«~i i n~t 3jjuj 

(juO l£j|J_jJ| 1 < 1 |‘q u jLl4 (jj9 <_Jj_2JLl »1 < I . i l l (_yfl juljJ tjLjjl c I . i l l 
1_1 _La_2_Itj . °23-^— l^jJa^ I_kj^aj (_^jljj| (Jj/Liillj Jjljjj! jut 

jt ^_a_La_2J( <au?e_Lll i _)j i<~i ^-uaLaJI JuS^JI t _ r 5 tll^-aeuJ ^^11 a mJI t£Qj\ 4 1 nil 

4_tiaj 4_Luu 15 .^l^a. JL*j 4_ca 4L-i2't t-jjjs! JLt^ jyjSLuaj Polaris (JjiJjVjj 

(jj£Lujj SjjjLua 10,000 3_Luu J^lacjj . ( Ljlj I JjtilLi (jjtJjVjJ jj ^ lAj) 
^jtj iDeneb 4ta.La.jJI t_u3 (j^ 0 La <4a. c»^i LujJs (j-H a mJI ^jl a i ntl < • L^3tl 
^jjLia I 3,000 3-ua ^ I^a. (_y3j . CygnilS <La.La.jJI AjZjZ ^LaLuJ! ^aatill 
28,000 4 i 111 (J^JLcjj .Vega ^JsljJI ^ 1 n i II Ljjja < ,U.3tl | jut 1 << 
«3jjLl,!» 4tacjujj .^jua-l 3ja ^LaJ! 4aj3ja (ja LjjS i ita3tl (jj£Luui 3jJ^Lia 

°23 — 2— d)^- (jruij 1 agiaj diLaLjJ.1 Jjj3 (^^Jl j-uata. j)l c?-* 

jjJlj i^jua-l SjLjju j! 4_Lui 26,000 <1J < ->o A i 1 u »<_ 11 M~^~» jjl JuV < 

JIjlL^VI 3jJL 3 L^Jl (_^l <J_auaJ! 3 La 3~i JjV 3j< 11 ilLi 




‘C? * 12 >^ Cj^j JJjaJI (j 11 a mJ1 ^23 iejjt> LLoLj! 



30 Jl <^jij_jJI I ( 1 13 jjjs JjsI^ 3^Ljji JLS (J 11 a m JI (jla < JajaJ! 


( _ ;rJ oljL2JI j-a i~tl »l a It* jllal (jl J-3o i«3jjLjJ,l)> l. i 1 1 im |J^aJI ^j_i (jr£yC. 
_jLjJI (j 11 a mi 11 jj! . 3 U.3 Itl lLLIj ^ 1^. ^a-uiVI I JUt 

ja-L»-j ja-^jLaal ijj i I a j jj-jjJI tiJLlIjI Jljj Vj Oj~uA 



tills (jjs 31a3 js 51^. ^yll^aej 3-£LL2l! (j^- oVl 

£j3aj]| ul\ (jiajVI L^J Ja-aJ (_,3ll 3j^ljJI jjl I jut (ja ju^lj 

a ... 2'i osjll ( _ T s 21 59j 24 36 (j\j ^jIjuj (_y^ .4jjl!i c< 1 njt • f 112t 
^JjLta. aLa-uuJI t ^ 1 La 2TI A*\ 1 1 nj ^jjl jl 1 nil I o_tatj 4 _lS J_2u_> ^jjl 
1 JUt jlSJ I till j ^ja 1 _j^_2j la j I Ajluj 26,000 ^Lalu JsauLaJtj 4 J ^auuij ^jae-JI 

jjJ L^ul IjLC. La-tS iSjajQuuia jllu I ul)l j 4 1 i 1 n a 4 1 a- ti 4 i i , " i I jl 1 nil 





£jjUII j*c o^l 



jL$UI jJI^ia ^ 0 11 ^ (jl £tJ-a jj_j .(jVI LlI ^U-jJl ^jU-tuJI 

. 4jjjla CjljZLd (jr lc. 4_jjljJI oJJt JUJUU j .(_pajVl 
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pLaoJI 6 wuLujJI \j2> jUI 


ol 3 JulI ^j-sa^LuJI I JlA ji 4*t < >ij <__3clii^ Jj-a (_yJL>JI 

. 4_U_u (j-UjJUl <j_a 4_ulj L-3-^gj J->- (JJ^i o' J V 4 i^Lu JjULa 

ciJJj . (jlaj^LI <L>.I ^jujug jj»-T <JM^>*I 4_a3j 

<>LL*-a IjlAj 5 ^jq-j- 11 t*ll4 ^yll (J-L4JQ aatl jl Jl> 3 ^y>uifl pi 

1 gf. LL>ij-la jl 1 Ijlc. °5 Juto^j (jl ^jLx>.V' ^£i to,, ,,j I | 

(J-J-U.U .^jJ,! ciJLIi (j_a 4 U 3 ) I »1 4 I ti 11 ^3 (J «a Mitt 4 _lIc OJ^J 

LaJlusj JlIc. c_j^L3jVI 3j-t^laJI cLsj o^ ‘JLlil 

^jl (Q j •" 1 4 j ^ LljIj 1 31j) 62~2 JpaV! L^lijj! 4jjlj £JL3-£jjL<J 

o' £>£Lai.l (j^j • (aljj^JI fzj-* L&4JL>.I^ £jj$3 I jla q <i a Mill 

4_jjlj ^ I j ~ o-^-Jj O.Llb SLiLt-aJ 4 _uu_3j jjsbjJJ ' J-& j a 3tl (jj£j 


°67 —J—1_5^ ‘ u" <ll ~ l " Ij iy> 5 c 


J Jjat jf L yi^.\ (J^Vl (j£, 4£:Li3jl 

•«r-^ ^4“ J? 


.«£)LjJl2jlI! » Ll^-li.u £j\juus j_a tills £-a ^_a-2it jl J-a »^L 1 

oL>«j aJa.o 1 a $ K tj tj-a^il jl JLa o^lLjIj 1~mhI Jl^jlII (jLLk 

Juu oajJlSjlII o^jLa <jp3 tfCJ 0-*J ♦ 4_L_uJI ^ °I9 t_jj_*Jl 

O a3ll o^ 1^1 o-°J .o^-tLt-oVl 1 a^»^j-a ^1 4_u_u 18—^— (j-a ^LjIs 

i (jr Jt-UjJI J|ju£.Vl ^ o-^ 4U3<H Ju£. cill^ 

4_j_jLj 3jui*J! Ji jJfcJ 4_u_u I 8—^— Jlajj >( j .1 a Milt CjJutJ 

^jl JLa ^_jj (jyic. JlJj-j La 3j o' O4 mi 3^ a 3tl o' j-$£- ^j-1' I JlA 
. ^O 7 J-" '-LLIj Oj-L^ cjJl^j ^jj o- 4 ^ ‘3 jl3_*J1 ^_LljJ 
4 «< m (Uj ^ a 311 j_a ^LlILij tj, a 3II jtj-a ^j)*r < <it O^JJ*^^ I Juk 
La qj »" < n" 3 jjj L^J 4_j^L>. 3^:9 L ^z>y$\ Liajl ^jLaj <jO^I 

(_k>jVI JjL*3 (j c ihj La t j_ii>j *3 _L<j 18— 

^jljj ^4-La ^LaVI j^5e_a JjLalu LLaj .Nutation 

*0^0^^ J) Lt-u.1.1 ^j_a 

< J? _a_5E_(J I cLsjJI (Llu> Cj^^LLL VI 4j^_ujj 

(jr _L_LJ t(jr jLljLjj . 4_3_LL_a 3jj_uaj 1 a Ln~ * A t ^_u_jJ-J/A_»_a ^a_>o I 3jj 3 Jl_>o 

jUai 4-3 -uo ^y^lrttl CjLu-Loj-a-^' ^ ^yjjjJI ^ySJLUl jL>oVI 


’> 


gjjLJI jo* SjSi 


(j <i g miIIj ( jr 5LLajl ^ic. <LU£Lj jLuJJ I JlAj . cilia]I ^JlC. 

(J-C. 0J_jOj>u tL P»jV! 4-£(j-C J 3~ m a fU <j-Aj *<-x£tj£]|j 

(jlSLoVl jju9 ^ jr ic (J-dluJ fltl ^UJ_aI(il (j-uLuLa J-LL>J Ju9j . JU-s3jJI ^Jj^isD 
4-C.l Mill JlIc IJluIj ^Ul (jj-aJI «■ LcjI 4_i_uLl 3 ^ jJI ^LjlI! C-t-t^jILll j_a 
^jLUI (j -a ^-3-uo (jV< C'-lSjUj ^j-ajJI tU i iijILo (j- 0 12 

(j-^-4-5 (_^_IlJI 2Lk2i]| j_A 4-Ia^eJLIl £JlA (j n a Mill jJbj_a . 1900 ^Lc. 

^jJI CajBjJl ( J? _A 4_ul jUjjjVI 4 Mull : ^Jj 1_4^ 4_ul J)~ i 11 VI 4 / I II II L-kjj-3U La Jilc. 

( _ r -3 Jl». J-3 jl J-J.1 JlLa ^jLu 3jLuu jl . J|ju£.VI £^j3j 

4 r mi tl ciJLLij t4 i mil (j-* 3 j_j_o]| JuJl>*j JlIc LuLoIj jL p£.V' 

Cj_jL^ a I Ij i ,n CjL blj_se_) 1 4 jI <Jj-*_ 4 J ^Sllail p *j3~<tl i m _,_,_LL>. i^g\ 4_j_a-iJ-3HJI 
( jr JI 4 i < nVEphemeris 4 _j_4-jj-3HJI 4_uLt]lj . 4_ujj9 *4jjjj ^! t4 a fcn i a 
925 974 7 ciili^ :4 m nil <>JlA ( ^a jjlsc-c a^_». *^>^3 (j5t cr^ 

♦ 4_uljTu-uVl 4_u_uJ 1 4 _uLj 31 556 

cjiUJ! ^jLojJIj ^ <131 1 (jLajJI ^ Jj-aJI j-4 1978 ^Lc- cy^j 

Jj-se-a ^jj-aJI IjlA J^-al! OJ^4 tl)' 0-45 ‘4_jjIj 49 j-»- 

4_lij^tJLa L)J^J .il^J V 4 jL*1I 43j3U CjLs^lliwVI £JlAj 
V aj (j-«J t4ji n4 mi 11 4Jj)jJ,l CjUIj^ JlLo t4_p3^_JI j-Al 

U \ c. 4-jj) '( i ii tlj 4_j_aj_jJI a£jj>- jjjG £}£. j-liSLII (JLoj (jI 0^-4? 

^Llaj CjVIj Jj^jQ (_^_A 4 It < nllj^^uillj ^j-oLloJI jji^j 

f-i^-uLi I JlAj-4^j^j»-o CxjI^ iSj ^"' ^J-»Loj 4Jli c1]LLA (j I ^_iC « j. <; 311/ 

(j! Jfrjmi La^j * 4_uilj_a]| j t >_i£Jui]I ^Ji^j ^j_A ^A*_J-4_aj Ju-^a3 jJuuj 

Cr^ ^44^ j'j! Jua ^3s_i j! Jua ^j)"i t M a 1 

JliVj . JL2j«J! u a < M~I ^jijjJI tills J-4-SJI jl Jus L^iS (_,ull J-us!_jllj • 5 

(J-L. jjbjinJI jjbLkJ . J- 4 JS 1 J^Li. (jus jusill j-«J (jf 

(jla (jusj 1 Lsj^uii I — (Jju«- 4 J ^jjuJI tills 3! 1 Lx_ 4 j .t_jjJ«J! (J 4-0 

" 


pLaoJI 6wuLuJI \j2> jUI 


(jlj—LJUJ lj_C VIJ Ju-oL2iJ jjtJ La I JlA ^ ^^ ^ jljba (_yJjui£. 

I i J j) is> L^li^j (^J3 h <j mi 1 1 Ju* 4-U-g]j ^ 1jLa ^ 1 C I (.T<j*V- j)_a 

J_^LLj 4 i iii (^tujlSjlII (j-uLfc J jL>. ^j_c j»a5 <jl llU^ Jjla (_^1 c 

(jljjjJJ (^1 t4_j_jlj-laVI <G.L>.^a < 3 ts>) jj_l*J iUfl4 La15 ^jJu-uiJ 

Jo-I^ p j A~ , ,. a t U-v (jj-Lc (j-U.a-iuJ Ij 4_t£ (j^J (_£ jJI (j_a (_pDjVl 

jl I^Lj 3 jJLjtJI (j£. JL*_U V (j*_JL9j_U (j_a J£ (jr^ (J « a Mill (jLj-^LJ! jJbjJ.1 ^yil 

3j 3 ♦!' <j_a 7 (j_c. jLjj_j V 1_4J L*_alj j_a-3JI (jj^L ^LiLj) Lj^_3j 7 (j_a 
(_^JI 3jLiVI (j£LaJ IjJu jl IjlJj V jL<k ^_a-3Jlj) (4JLL3II 3 Jl3jlII jl A< 
^--L4_-%. J_^_tiij La j-Aj «4 JLjL3_4)) <?j 1 r< c .L ^Lil LljJial ^jLucL La-Aju>*l 

I ^1^ c_^lj_£J1 j ^ *\ a\\^ 1 ^j^ ^pJ! cjVUJI 

tU 3*4 4_!VjJJ 4 U 3 n) 3 jLlC ^Jiir3 1 m*i j)l jf 14-4 T t3TLt.u.a dajU-%. 

(j.u.a-tiu-11 (j^-£>Lj La JlIc (jl^Ii^V! lLL3j Cj . IjJu ^-a-3il j I V j'Lfc j a 3tl 
(J_aL5LII jJl_JI c^jL-allj LaJ lIcj °7 ( jr J_c. Jljj-j Laj 3j3*11 I 

JJi ijr £l JJ^-U (j-a J <v 3 It JljjLa t£ 1 4 1 ntl (_ y j (j II a Mill JjLLa J_a-3-!1 
Jlj JlIc.j cilij ^j)"t (11 a j_3j (jl ^xlaJL L-sajj 4J JljV ^JlII 

^.L-ljI 3 J 3 ♦ II (j_c L-AJulj /^i 4l (j .1 <a Mill cLl^ I5l^ .^_*a-3JI t 3 1 nVn 
LgjJJ L^I^j 151 ^\_u La j-sej ^Lc. Lujj>- ^JlLlj L^jUa ; ^ 311 t A ,^r,', & 

j-CJ (jl (j^-ca 4 j^L>» (_yAj-Lia-J Luj->. j-<u3JI l-5j) > n> (jjSLj ij-«a-3JI j-^ 
(J 11 3 *1 (j-a J ^ 3 llj (J (I a Ml tl La.(^^L lII JufeLfuJ,! L^Jsa^jL (jl 

(j_a tiJ^_^IiJ,l 4_U5j ^ 3ljj t_j ^L>> At! J ^ All 4_5c3j 3Jl3jlII 

(j_aj 1 (A^ijI 4^-3t3J,l (jlsj'^l ^L> < a (jyl^. I Jl>- (j_u-bJI ojl 1 m a (j_a 3 JljJlC (j^Lal 
* (j-u-a-tTu-U LlK L5j_^ (j I (jS>LaJ ^a3 
. LjIjLj-i-u La^e_>. jLjL_ula jna «~itlj^ a 3tl jJlu i4u?rr, 4^jl <^>a 

4j-a^il (j£. 3j-a 400 (j_a^II^L j I ^ aJujj (j_aa_tHiJI (jl ^Jl^ 
(Jj-AliiJI Lfcj-3-a (jl^ raJ (j-«J 3j_a 390 c_j (jlsjV! (j-C, v l-< L ,,,^Hl,l ^a-1 »>»j I 
jl jLa ^ocJLIaV IjJ^j (j£Jj . I Jl>- j-a-3J! (j^ j-a^l 4jL$j Lll jJljJ 

(^1 ^jLy (jrS t_j 0 J->. (jjs j-fijj i^j-diUkll (J .1 a i~ i t l j-li3 (jla 

1 i>i Jt j j <"_t tl j o a !l (<u5t>- (jl (j^>- (_yi^. ‘ (^^ 

’• 


gjjLJI a b>j}\ 


‘J 3tl 4iU I 0jljJ, 4 J^r Ijl AlVl A c r< _t_<-uJ 

^ U> <T.tl jJlV. J_lC JJ^Ju V «>»dl JoLSj) j^lsjVl (j_a 4_Jtd J_a 

53 £yz dj_3tUJ (J>H (>l^iJ' 4_La_3j (jV ijr 4-5e_Lll Ml!I i j r A 4_4_uj2J 

. J t (_ n t ^ \ a Cl Lc L_u l ^_>- 3^_>- l_La Cl J_>U £j_ 0^ 4 l-S^-uJ 

uJSj^.t.a.'V. ^fcjCJ (ji g <?11^ (j_a (J5J ^-Lt-tJ-JI ^OJJt^Jl gLoj 

i_3 ^_<_u_ 5LJI t ^ 1 < > a La 131 i4_jjIj 58j J 7 3jJL m g mi it 

^j_c <LLa_3u Juul) 3jjjJl 4_Lau2J (j « 4 Mill <j(jrj^>* jj-gu/ j_jJ 
. (jj-usjVI gl tU-v. < j-« 1 <-_3j-tai5Lllj <<^*>itl j-g-3Jlj 

^_j5e^>JI J3j) a \ Lo Jl_Lcj t3 JlJ,I ^jl_a> ^j-c. j_lTl5Lj 3jLc ^ mi^H 3 j_aj 

j^_u_g_JjJ! 4 _l 3 jJuU 31 1J 31 *>- ( 3j-caSUl (j^5Lj g 4? 11 ^.u-^-cu-U (j^ d tM 1 

Lujuv ^I LlK ^j_u-^_tiall i—3j^.t-uS>L}1^ ^ g flit L_3^_(_a^Jl gl^-4-u 

-4 » > < M (j_« i_AJJ_C J I/1J (Jrt * < “H ps-)*} Ur^3 ♦ Lc^JJuX^ Ju^L^ 

<4 j mi g mi 4 mi g -v. jl / 3 jj 4 g CjL^j) i m V 4_j^Ljj 4 j mi <1 ui CjI_3 j-<-u£ 4_jujI 
^\ J_uau_3 L&JJlc JJiu CjIj_LuJI cr^J < n^.j 

(J n 3 Milt ^ylSLII l_^J_<_u5LII (jl^ (jyic. 4 -LsJ) 3 Ml I Jl>- lj -L<. U3 

j_3j £j| Jl> 1^ 4_t-s2»^_3il ^llu . 4 jL*JJ t «>. ^ ^" j-lC. 

tj-A Cry*j\ ojJs 3 j^>-Ij 3j-c V! (j « 4 mi U Lr KJI <-a jM»^t l (j£>I^ ^ 

•okP' 

!jJL?e_<_u (jy3.ll (j^_u_ail cjIjLc 4JLL ^LjJlIII ljjjj M (jj^5Li3il ■ 

3jjJ (jL s-lTlj j-<u3J1 lA j) > ii (j <i 4 Mill L^j-t-aS^ (jI : 4^1311 CjI Jl>.V 1 1 gj4 
3 jljv1j 3 \ 3 r jjV cLI3j 4 J-^Tl5J ^_5LJ Luj_33 Lojj 11 j 4_u_u 18 (Ji^JLLcuj 
( jyIL>. 4 ^j)j_l 11 di^ Jj->. 3 jl>.1j 3j-o jjJlj (_y5LI 4_L_u 18 (jyic. Jlj}-j U »3 > in 
Oil ai*JI (_^Jl>. 1 (j(j| Juu ct^, ,,>,11 i 4_Lt_ u |8 t~> * La 131 

4_<_u_3j Ct^jJl ^J. 1 dJ3 (jy-3 (j j£Sll.u 4JLL3JL1 3j 3» 11 JjL3 i^A_*_a ^_uoj_a 

(j_a 4ldLo) 4 jj aflll J>J)^ Mill (j-c i /^ a JCc (J3L>- ^j_a^_a ^ a 11 (j^53 

4 4_Lj_*_a 3. v 3r JlIc <_aj) > m-v. CjJl>. 131 (jy^>* (4 _jj1^Il 3V1 ^ (j .“.VI j | tJ^ljJ.1 

t4_u_u 18 Lr k- La Juu jl 4 L^_o-S Ij^di 223 Juu l3ji m-v- CjJlst j < m4 
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pLaoJI 6wuUuJI jUI 


tl t—3j) Ml ->*11 Ijufc 4_U3 ^jJI (jlSUI ^LJLj £)l ^_LC 

LtJSCJj.Jj 1 _^_l£ j jJlO CjL£3^ar>J I I^J-A 4-Lcu-L<-u £jA ^JSLtluJ C—f^.ia-'V- 


4-^-lHj dJjijj .j>> • tl ^J| I ^ ^j ^ ^ 3f 1^ ^.u.^tTuJI 


CjIj-jJlLo SJlC c La-laTo-a t<i (jr La_JI ^ -l*TlU 

(___£! (j-AJ * l—(j-u-u 3 ^ l^." (11 j tc CjI^-jjlTlI.I ^jL<_uj ijA-all 

3j^l_j (jj-^-3 (J II 4 Ml H 4_J_jj-J>JI Cjl_3 J-<-u5L!' (^L>* i(_p3jVl (_ylc Jl>»!j 

(^1 ( j r a LaIj-J (j \ ^a^jaa J! Cj1-3j I ((-%■ (jl t Iji < <m 
SJljJlC CjIj_L_u (^-usa-* i <—2j_<_u_>JI iCjj Juv CU£j j£>y\ LJLc. j_*JiJI /j^SLj 


£)? 1 3 -%. l_a_j_3e_*JI 41 IjJajj . 4JL«l£ 4 jj-4-9 CjL^j) < <>•%• CjjJl>. 

Saros Lc^j 11 -4_L<_u 18 4 j^£L1I 3j^jJI 

4_j1>jjl1 1 4j^l3ll l_£>jL*J,I j-jLt-u ^u^jL<-uJl jI^_<_oLj 4-L^SLII Jii^l jJij 
i J-lTJI ^JLc. gLxioA j-a jI^_«_uVLj 4_b^_*Js I ^ j_& p -*■ > ^ ^ I 

filial £)Lj I^ItTu £)! i (i^j !il CjI j) g ( nil (^j-ALti]l ^SLscTlII Jj 


Cj Jl>. l_4 I j>l_3 . C-«.«-Juil L$j£j^U ll (_y-‘^> l_*_4_U 4 _^_uj c-AjseT^eJ i__3j_<_u ^.u-^-tTuJ I 

)4 /^UJI ^ J£j ^j-u-4-CJ' 3^1 _jlIL<_uI_j Ij ^-C i - u (jl 4 _l^JJ ^>SLaI t^j-LuSUI 

^LjJkJI ^j-^s 3tl CjJl^cj Lxj 4_i_tTuI (jl djJL-uJI Ijub 

^_jJI 4 _ljIJ_lJ! c-j^jkdiil CJLjjV (_ h j-ca5UI CjVLv 4^j_ai ^JjlL-uj Ca> 

^jJI 4_t^SLII fjA djjL-saJI (jl (j-* ciJI JlL o . 

^Jl (_J_u_<_u V tl- si TTir VI ^jr.Ju ^Jlc Cj JlC.L i_u 4_x^J_3il jl^_<_uVl_) 1 ^Ir, 
. I Jufc l_L «jj iJT IL>- L^jI^ ^JljLs ^ jJI ^lsc-llII ^lc ^-4^^ <<-V^ 


:^JI 

LCsjI 1 Min ‘oLaj-Itj Atl (j\ j ^^>-1 4JL-ss 4_4J 

(j-u 4-bLt.U.t' 4JL-aJI ^Jukj l^J)"( Mill ^1 <>> Atl 

(Jj-UGJJ .<L3jL4jJI l-£j-<~L&J\ O^P o* (jr*-y-d 3^jl 

^1 diflil 4 IjU (^jJI Q^SUI (J-uLlS ^_yic. 4_x-olitJ I JlA 

L^_4 4jI I_4jI^ C«-p Ij : I 4_3 jL_oJI jIS^^U 4_*j>.I^-o 


” 



gjjLJI jo* SjSi 


^ (jVI 1 JlAj (j-3 JJ 4_jJj 
: 1 a. 1 U> <11 4_j ^jjjjuoj (^jJI ^LuLILj Ljjjj 'Q '***^ 4_LoI 

^L-isjVlj . L t - L ^ jv cjL^LoJLI 5_3j_*_c (^j>Jj t3ju>.!j 4^L^ 4^j_*_a <j! dl!3 
jLj-t-u c—tSLjj^ ^JlLa * L« ^-<-oj>J 3jlcLlLc ^j-o 4_L«!^iU 

(jl Li! ^_UJ jLt-OjVl 0jL& JlLc lj M M 1 L-tJjjSj (J <1 3 Mill 0j! JbC 

<uJL3JI ^i s-J-seUl-J *—^d-& Lt-t-U 4-3L_ai,l c__<_ttL5eJ 

^ i r. Cjyi 4JLusL3JI 4-c^i*I! CjLsLJLt j Jj-t-sajJtl 4_*_4 j_c 

t^j-^jseJJI j tv,II <—tS^j^JLI (j;j^LIaJI jJajJll j_jJuilj 

jJ^I) ' Lr^i city 2, cly 3 JJ)tVU J ^U U J_$ju i^jJI j-uQil jj_oiij 

ijj >«j t l J^L>- jj-jo ^-3 tLkjj>.j cry*-Il J^>* £y* 4j^i_<-^]l <? Ila ^j| 

4—l_i_<-gj CjLb^LliwI <_ , I , ,|J j I (dJj-SeUj CjUKJI £)! dli jjn,i ,()J i Lfc Jl».J 
(jy>. jLdall <>L>o^l ^ J-4J (jy-Aj <—3 j^JI *.Lui»Vl L^J jJljj ^ylll 


jj-uLlS 4Jj1_5c_4j jjfc jJa-UI <-9>to.| ^ <<1 j3t djl .U"tl J .>>41 ^j_aj 

Cdjl£ Uls . 4 m 3 > (ill jJsj_a JujL^tll j-JI ^^ylc 4 jlsIj jiLufuV ( j_c LjIjJJI 


4^L_u_4 £_L_3j L^jI_ 9 fU i4_AjJjL4 3 Jla 4_atjJLaua 4x.^-<_uJ d4_LuL_uJI 

4HjjL 2^3 l-X-4 (jr Lc. Cdjlj 4ju (i ?tl LljjJI jj3^3J t4_x3jl*_c 

♦ g.^y-JuJI tjub^ 4 _<_l3_cuJI 3^d^>J»,l 4_£L«.u.I>I ^yJj jLc^VL 

1—ljjL t-ul ^ojVl ^ 4 fa d^ fc- T (-<. u J (jl 1 ^ mi<? i i^jLJLl 6lXJ£> 

jl Jl^ j U 4 ^1 Jlst*< I mL> jl 11 j t f n\ ((4_jJL>uII» CjL_uLj^]I JuJl>J 
.dJJj (j-o JljuI jLu^jV 300 ^_yJI jjv 

4^J (j-*J t4jLiiI 4 -Lu- d3 4-LLt-tI LljjJI tdjVL>JI (jy^J 

i3tl C-t-i^jUll 3liej| (j^_jS!JL3Jlj dijl (_y3JI 4 K Mill (jj-A) #JJbj . 

.^LJ! CuSjlII ^j-c *^Jl» 

4_j! 4 11 Mil jI 131) 4-,“, I3jj 


>. 4_uI_lI! ^jj?e_Lll 4. 

d_u Jl^LcuJ V Mltl I d_A (jLb ^ Ml I 4Tu-U 

4^l>. ^1 jJIj) djI^ILajJLSLII (j-° 300 j-5tj (jlSUI 

!3jj « (j\ t mi>ll LdajI JlxJj (jl ^-t-uj 3j->JLl JJJV »1 t^3tl <1 4 Mitl 
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pLaoJI 6wULujJI yjfi jUI 


t Lc^-LlLaI ^^jaeJJU 4-n.ullLi j-lC. jL<_u_ 4 £)p3 4 j 3 jJI Ljjjl 

L^_j ■"'j j ^ ^jlII 4_bL<-u-I> 1^ (. ^-u-4-tTuii jLu-u-^ ^j?c-LlLa| La_jI^ 

te\-uA.\ ^JlAj t4^jJI <L>.j LaJuJl>«j J^-^j-II (jyj L^_sl3j_a ^psjVI 

.^AJStlll L^J Jjljlj (_pil 4-^1 <i <i 1> 1 jIjuLa ^ u»~ ihSU j tA> /11 u^^Lliv.1 j_a 
3j_a Cx_u 4 _jT j_lC 41JlJLI Cl<- L> . (j-43 4 _*jJl> 3j£L<i]l 4 >JlA <Ccll£ 4<_La_>JI £ 

1838 ^Lc Bessel J-^ LaJiIcj .jJa^lLI yz £)j£LII Ld l£>>*I 

4 LAjLILvI 4_A-5tUI C/jl^ 4^_ r ^JSe_(JI J m i—V CjL_4jLlS Jj| 

<—(- u±s>e£ .4 31 *^l \jtj k r a d}Ll>.l ^aJ 46 ICygni 61 (<L>*L>.JlJI) >« 

j_Lu 4.^1 > II a jJaLu Ijufcj . (4 j>-j jJ! yz <_1VT ^ic. JoJj yz Jj9| ^|) 

. Cj IjIla jJLSLJ I yz (Jj-iIa 090 

£)_a cjL£ ^J-se-lJI C^-}3 Lllu 4-1 1 < <i 11 £)! £-aj . 4J_AJla 4-1 1 < .ill 4>JlA Cj_iI£ 
f-jjuz J! £)! 0_pe_) JuuJI yz (jl£ ^e-LlI Ij-A 4 4jLiiI 4 Ajkf. L^jI JlaIjlII 
Ijl^ld /300,000.<lcj»4_4ij I^1L_u_a cj! ylj-u j Mir. J^JlLiuj 4 ,,, ( j_A c.<jl.l11' 

4jlr. Cxjl^ La «6 I <LwLwjJ|» (Jj-J £yeuu£ .yaj ^I ^1 4_uLlJI 

1 *m mi ^Jbu LuL^ 4 4li_j £)Vt Cjjjje-IjI L 4 II jJj . C< I>I <q CjIj_u_u j Mif. JlLa 
l? _L*_J I ll_A t l^_4_ujl I JL& J LI I U_A « CjI yj-l—U J_LU^ Juu ^ I jLtiuVl I Jub (3*^ 

dlj .^jjjcJJI j^l yz Lp l\ L_old LxjL) 4_lIc Jjdi 61 4 j>.L>»jJIj $((^^1)) IIIj_3j 
I b'j fc» '< A d^LlLvl yuuLi LjJjI 111 Lie, (jL a Juul ^,jj?e 1]I p^ (jl 
4 _^_j>> yc. ^LUI ^^aLLjjJI jJuil ‘j-IjLlI.I ^^ill Ijl^j 

J_jl_j dal I 1*1 MtV ^jdVI JjL_ujJI 4_*j>.|jJl J 1 11 a LjJlaI d ^psjVl 

Jl-ALoJ-J Lbl ^_tlaljJI (j_A ^_u-sd! 4 4_J_L4ljl CaJLuVl 4>Ju& JjJ^J ^_AJ .^JJ?tlII 
i? mi II CjLLa Jl_La 4^jLp*VI yz yX jj i(j\jLuj JlLa CxjI^ La^ ^j-selil 

4 radiotelescopes 4^1 < .>^UI CjLj^s M.hllj cjLj^Ldli] LIaI jiiCu-uLjj. 4 _u^>UI 

ijr lJI Q") '< •«II c^rulL^a JlLa La^ dH l)^ ^jW*< < n i 


LT lJI 4-LL<-4iljI 4jjikj ^lc. 4 _!lLaVI dLsil ^aJLc Lti 

t m ii (jylllj Mit II (jj-33! J^ljl 4 _li1>1jj CjUtIU is> a^ (^"i mi nT 
«(jVI)> I y& Cj I j I—jljlJ I d ,<1 < 4— l-i_<-uJJ I 4_j_Lju Laj .^j_4j_aL>J! 3tl y& 
yS 4_LaLj>o t j_^_AJ d^LldVl IIcA jyL tjdl ^1 jL_d 


7 , 


’b 6-^ 




gjjLJI jo* Sjli 


.« 4j_iL*J! » cjL^I «nil j «4jjL*JI)) cjLcj^uJI 


astronomy dLLLlI a \c. 2L ,,.L^ *u t astrology 

( jr J_c 4_j_aj_jJI 4_jLp* ^LajJLJ Lajgaa b^-kVl ^lau t Jlaj La-b 

a j 1 ,A 11 j 4_j_aC jLs}LlL 1 ^jjc. CjLuijj ♦ 4_^ajlr.j a"l A, ,.la Jj ^ ? 

I ^ J3 _u ^jJ ^I^7ij ^.o>Jlj CjLuJI (J ^ 4jjj_Lj Cj!jaJ_a 

J-oabJ! jJajl-^Hi^>. ( jr 3 aJLusLLa «4_a>.jJ^_u 4_cL_u» 3jj_u 3 (_^-JHI Jj \ i n 

Lb! <~' j *»- < i-irJI ^.L. LjlcLuj jj)L~tl ^Jk j_uGJ! ! jla (Jib .(^jI^JI 

^Vm i a) (j! Ln i m ) Lak t Jluu ^>a Jj^» jj Ja ^>* 1 LjSb xua L£Lb-tiu^l 

Jlosj J>jo?e_a b-* 8 IjlA (jyic 4 -l>JI cliLalSLJ! (j-C, CjLaj) L U jaS^Lll 

t^JLooVI 4_ao>a Jjov 4 _jjj_} J-aiLJ 4 j3j < «n ^JlII C-kjJ1 3j_a 

^j!j-a <^k J^ 3 

L_aj_^_3_a (jlj a La! La! ^^jLa £)! Ltbj! ^j-txt^Ia-uJ,I b-^J 

. L_b£J£ b^ ^jj-L<-uJIj 4_j_a^_jil LaJjafcla 4_La ciJlSkV LLdLjj! ckaJja (jLajJLl 
jJlxj Ju9 4_*_j_j_L Law :4jt_uki! ^aik <L>.jJsaj ^jJI JIJjjJIj 

I (_£Ju>.! ^Ljl 9 Lalj LaSUj t Lb ^jjjaSSJI jib ^-L t - U b-a LjJL>- 

♦ tiL^I JSIjJo Jju La-b (JjJ-auj *«(jVt» Lr i*-^ b^ L&k J^Lba b? b^ 3 
La! jJ b^J^ Lbj^jb 4 -lIc. b^L b! b^"*f La- t ^ jhn b' ^LiJj-LaJ! b-^J 
■ t-s, ,■, i\\ al is~t <?l! ^luj 3 jL 1! b- 4 b v< ^^ U i—ist-t-aJl d.LL b- 4 L^ 

c_xJtxxJl b 5 ^-^ •(^-LLi! JLpJ! b-^ -ibc b^ 5 

jJ I Jufc) Lb.j_a jLab LbjLa CjjJLI j! 3LpJl b^- ! LajJ bj^ b^ 

4_aLb^^-^^jL < Lr^ b ^-'- LJJ $ - tiJLb b^ 

jj^a HJj c^LLl ^ redshifts alj-a->JI cjL>b^J^^ Jib 3_Lui_a 

julC. i Lb Cj|jo>JLl Jlaj! L^j! J-a T o>JLl b- 4 Ui^ 3 *Ui^ La tbjub! 

b>3 Li 4-n.u-LlL> 1 ji_l3jlj jLu! bj^L bs La <b^<-qj 3 ^_aLLJI <?ju^ bv ‘-Lj^JI b! 
^J! 4 U 3 i b- 4 JLolaVI CjV^v Mia ^jLo* ^aSLtla b^bll a-tSJ^LII b ^' 11 
b_^_j-Lj_cj b^LIj ♦ <- • > oLi.1 Cx^ji! ^LiLj *4a_<jiLLl,l 4 -cj-<-uJIj bb^-l 
j-aa (^l>- ^t-L_a b^JJbll ^ ^LLil b-° V- k b lj JlS ■‘■ |J ~S J - =x - u ^‘i I 
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pLaoJI 6wuLujJI \jb jUI 


JJlc ljLo> q _4 ^LULk, « Lu-lc.1)) ^LaI CjI 4i^rf. 

,,' < C-<-l^j Ll4 4_lj^_£ 3^_>JsI a. a . Lc.j ,,, Luj^JL jj-ulII ^b-A 

LL^I^aI n Ju9 till Juj <j_4 4 j ^ U -U La JjjJjj 4 1 g O^'*' 0 ' 

Jl3) 3^Il 4 Lu_ua_4| Ju9 ^j-5ej 4_*Luu-bJI ^AjuuiVI jjLua-a 

4jjjJlII 4 » < uUtl elut i _ r ic IjJu£.I CLljj^j (S^-LxJl l_ 3VL> jl jIlILj ^LSj 

. L-ol_>. LLuTu 4_^j jjLj j-xSLaii]l tjuj LlUJj 

itt- U fcJ 4_tutillj (jVl ^J-UjLj CjlJ-4-<-uJlj (jJ Jlj9 

ljufc . U_4 ^UbeTu U^jLs t^ Ub e T u <j! L^J IjJlLa I il 

j ^ V lluTu jjLajJI (ji^ lx^)J .(jLajJ! ^ c_jjJ! 

Jsa_t3tj jlj.i uSjJ Cr^" Cr^ djLi5lSJ! ^j-«-u Jj^LkV t 4 _j£ 

. ^ JJJLjoJLj jLcjJI (_La_l^_l £) I ^Jl^JLl 44 . ^ 1 A «>*» 11 1 ^_<_uT(J ^^_>» l_4^Lc. 4 j 
• «(j h 4 Mit t <JljD“‘“" )) '<^>4 (j-i (jj^>- U^J 

♦ g. IJ) ,i ,n 4 Lulu VI 4(- <*^11 

Vj JjJ-aAll i-kjJU }Ls 
^LjVl J? tolcLaJL l -£ j 2 ju Vj 
4 La-x^v ^ylll Vj 

.4JLJI oUjJI JUu,t 


e. 



~r> i m n in\\ g* 



Ji! Lp»ji- c%JI jjj^ (_^L2i ^ Sjjj^UI <g^j 
4_IjJl». ^yl^. 4 _l*djj».j 4 L^j 4 < <itl CjjLallJI CjL>.jJ 
La-ol j»j_jJt {j-A Jajj <^11 cJSjJl l(j\ f Mill 

tj-s ^jLuijV! ^a-Ij «^L!o 

jl LaLalukl 4 t nci ) {j-A Jlscj 4^Jjll]l La jj) u~tC. 
^o^OlJ.^IjilljjSlijJlj cjLcL_JlI 1 ^ 

^y^l£LII Jl_j_u^JI alj)^ i—t-t_(-u 4_ajj ^ / >> ^jj 4j-5e_4iil 

4»1 rtjtl (j- 4 4jj_4_U I ^jJ! ♦ tMI Ij 

<_yljj .1 a Mil l <—ljJLa J_t£. 4*?r *>>a ^£jLjJ 

4 Mj-edjJj 4 jI j_aj <Jj1!I 

4j| VI jUUI Llkil 

jL^ill ^J-aJ (J-u^lSj <j? JjLstJ 
Cj(J>^? 3jLlaj j! 4^LVl oLa^l j_j 4_IjJ^ 
. cijLiL.uJ' jJ-ls pjjl y«f I 
ij^A cJSjJI jjj-a Ja^wV I Jl>. 3^£_i_a 4J_».^_a jiiaj 
(-jQlTiJwl :4_aJLL>bU 4_j_*_j_LLaJI j. Aljfolf 4 jJ_aL ti-a 

j ->JI CjIjjJjj 4 4-j^ a 3 tl SjjJiJIj 4 jL^-lII 




gjjUJI jail SjSi 


! j_) 4 JloI^JI 1 * ' 11 4 _iL u^j>iJI) 4_U_aJI pa-ul^A^ l g. L«-u_l1 1 1 4jj_^_ljjJI 

3j-5eakj 4 jL^jVI (jLtiaa^j /< M tjJaJ.1 p_<_tjj_A ^1 4^LSaVb 4j_5e_tIaJI (j^ljjl 

4 (Mill <-jl i m^v (jSLa-II (j_A^) 4a^5tlll ^SLa-lII t(cdJ!i Loj jj)jUll 

4p^_jJI <j-AJ , (gU a - J l j_lC £Jj-l!I jJsljJ. (JIjjjJl pjLdlll ^j-A 

( jr JL>JI (j-Aj . 4 1^>UI 3j_u_uJ 4 _u_aj 4 aj i m3~j t UUa 4 _jjlj_lLs Ijj_a 1 4 m mIIj 
(4_J_U jJI «.j rtU II d U , ,.lI^J Luj) (Jj^r < imIIj (Jj 4_Lbjv^Us I £_ua j_a Cxjl^ Lgj| 
S)L£ ciJJjL^j .4 _j_sLj Cj^I j ml 4 jI 4_jJI ^jmm La- 4 pju9l jj) <^r. 

4 JL^Vl 4 I^jIjj ol J^l-^l &>.jJL J? "(j- 4 *1 J^>l uulij (jL«jJI 

. (aLjj j! (—3j) i j! 4 t jLuaa^ jl 4 jLc Ja-o) 3j-ilaS* 4 jjL£^ jl 

J_j_l 9 t^iIL j-I «4~h*w^LA ^ j mhII £)!» j-A I 4 r t nil (jI jj-3j £jy>- 

i J^kl J_J (j I j_U_a_jJI <j_A^ . (_3lj_<_uV I 4 jLc 1—3j-4-U-A ■ l^> J » '■ M J jj ^.UjjOJI 

£aiaj j!j£S pLjI JljJj V t l^^Lo^Lj-4_ujJI (Jj^aj 

4_uj_L>Jl 1 £Ljj_aI ( jr 3 4 jJllA 4.Lu 3 (—al mm^I p_i Ju3 4jI (Jj>JIj . j»?tSJI cSsj (J^Jua 
L-xaJjail £j-a L4] 4_j_<_uJJLj 4-u.uJI aL$3j' c_(-4.u->o C-<jv^j La 4 £ j \ lu 2 LI I ^jj \ 
ijf-A 4_3JJ_a 4_A^t_A 4_cJ_^J5C_A Ljjiiil ^4_c j_a^5c_a 4aic ^jJI 

j-?c_aJI (J-j-S (jjitil 1 J'-J-C- 3j>j->JLl (J-UlILj L^UjJj 4-*-u-u 

( jr J_c.j «4)< m II)) iJ? -Lc. 4 JVjJLI 1^ i 3 Jl>-Ij 4_a 1£ (jj-AJiirl mij ^a-Aj 3j_4I/L_a 
c_jLtjj_3tJ Ja_3_lj5fcJ ^.jJLl (JjL>- lil 4_p-l_j i^jAJ .((LjIlII 4_Cj_AJ?e_A)) 

aIj-<-u 4^_jj_a jj , ,&) <L>-I jj 4jI^ 4^Lj VI <_jL_4j_>. ^j| Jlaju (jLj ^1VI j^j-l 
^LjJ_3 J^l 4j mi a Mill 4 Mull (j I ciJLIj « 4jj a 3ll jl 4 -la-?c-(JI CjljUtU ^1 L>J 
4 Ljj_a-S Ij ^ »~< _j LSI) 4jj_a-3JI 4J_4jJI ^jl ‘^5^ 365—^— ( y^ 

jliLolj ,1 1 M ^ Lajj 354 VI Ci mi j I (Lajj 29—^— Cy* L^Ia l_3JlHj 
QjJ 4_ujJlII f Li>jVI 4?J-A 4SLi.i-i.trv (jyS 4jU^JI 4_i£ La-> dojaaia-A 
4 ^_ioi£. ^^Lt^JI Qj_3JI VI ^aJ p 11 ljufc All 1 V-S^VI 

.^jjj-titJLlI (jj-UI ^ VI ^^>*1 p-IUJI 3^ 2 - ! uM- 

(JlIjla I CLtSJOrvI (jlj 44-lSLtIu (jl^ Lj I La-jij-3j lLLLaj Ia-lajv 4_a_j JlaJI CjLu JlXIj 
4_j_4_o 4 a mi 3II 4-Lt.uJI l-Aj (JaJ_ 5 * L^M Sc vl 4-Lt.uJlj ^ ^ mi 11 
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6sjjiJI 6xLuuJI yj\\ 6^umj0lujJI dJgjjoJI QjO 


^ 4—L<_uJ j OtXJb^ * 4_uI<__jj Lgj j ^ ^ I 

1 ji cLcJlJLJI J ^jU^ 

CjLbj 1 h^JI (jylc- 4 _^jLs tj-^_tl/l 4lu_u L^jJlc. 4_L_u 4^ILuJ_c Jj».!juC (j-* 4JL>.j_c 

cilljj /<d tl 4_ii^I ulo £)-* ^LjVI c_jL<-u->. £)1£j «4j^_c-3JI 

. 4_j_u4 V J-lSj t Cr^ ' »«*>» JiLalL^Vl 

IIj_cLj 0 I j% . Cj*^j U ^yc ^llaj ^jJ9 I (ji 1 <j(j^SLj 

(cL^U- J I ^jjluIIlI!) ^>0 ^jlLs 4_usLitJj Ju-oj (j-uL_uI ^ILL-u 

JjJLw ^^JLc 4_c}Lc I lut t <j-u^_jJ! £_c Dog Star <.« K11 ^>uj 

365 L^jLj (j\ j< <14 Mitl £*** jiU11 ^jjjla (j-u S^IuLlI . 3juju>JI 4 )< <i tl 

4_sLUdJj t Lcj-J (j_pM^ L^ic jJS" Jjls 4 1^ ^ mi J, Mir. ^1 La j) c mi4 4 La 

4 «, ..*»■ 3 ^c.1 Juuj .4_u_uJ! g.^y-t-olU ^LI 3jLlj ^Ll 4-4_4.ua-'>- 

^j>o jj) (jl <-dJ5 4 Lo Lcjj ajj' 1^14 3jJll ajjt (jl ^-y-^ 1 

U tc 3SJ3.^-^-u>it ^ j2\ 

jJl 4_^SJI Sj^Ij £jL>- ^LlII 4LI4 4 44^L^lul 

^Llaill I JJt JiLi>JI j, 4~f (<il 4^ 4 < (i^Jl JlC ji.l“(JIJ->»V! {^| ^y-lc-1^j| 

4_jL^_j * 4 j mi 4 mi tl CjIj) 4 miIIj ^uj_3lll £yu JlcLuJI jljjlj Sjic 

4_L4_JI ^ JjVl jkjJI Jpaljj (4 X 365 ^?) SL^o-A 1460 Jlju <_allaJtl 
cl Ijl5Laj .j.ia mi !L> Lj4L3-c 4-uLcjJI (^j.»M itl ^>L ^jlL j_c 3 juJl>JI 
. Jukij-tiiJl j_c ^jjl U~c j-lc. ^L3j 1 1 Juu 3j-c ^LlaJJL (J-cjlJI 

(jj^L JljVj . I 39 4_L_u 1 CjJjv cL3lll (j 1 aLu 

4^>LlU 1321 ^Lc. ( _ T b ^ I 4 4J_4_o 1460 c-j tiJJ5 J_t^ jus j^T cLSlJI 
a L3 ij . 424 I jMJ. 1 2781 ^Lc. ^jjllLlI I jla 

(t <ill (j-tjLk ^Ju>.j j_3j <^U ^uj-3lll ^Ltaj 4 jI JljJI 

. j^LJLI J_t^ 4241 4_u_u J-c To JLi ^j-cj 

^J-lS 1900 ^Lc. J-j-s pjj13~(11 ^yi LcIjjI LcjJlS JjL Cu-cjiitIL<jilj 

4_3JJ_c 4J_4_u jLitjl IjJjL> LcJu£. JjL !^£> 3j£Lj-c 3jI& Juuj .> r(U 4 ^Lj-c 
( j_c 4 j^SLc 4_u_u ^1 IjJLc^gj 4 4j^ua-3il Cj Lbj_4_u_>J 1 ^ylc, 4 j q .^.T 4Tl<_u ^j_c 

^j4l) ji Mir. C-JL I^Lislj . (Lcjj 354) Lj^_c_£ j uic. (jjjl I 
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Melon ^Vl ^UjJI ^1 (*) 

86 


gjjUII o 1 ®^ 1 5 J^ 

Sj_jj_LisJI LkK i jj>.T (j£». (jjs (j(jj 

eliJL>.jj (j? ^1 <LijQi«JU J^LsLlU ( _ ;r 3 j^-eu^U 4 A I" 4 - a clc.nl Cc£.LJuJ .dJJj 
.(J (jccjiLiJ! jjj-aJI J3 1 -». £-*j Ij-ii-lj .(j» .3 1600 Jj-Lx-j) cjLjVjJI 

{j* * . .1 11 ^y 1 1 I 1 I tl Cci>.| ^ ^4 LJ f) I (1.1 JL.11 I3X Jl^~ (( ill 


4_j ^_dajj jJlj -5 ij ^ , »j_a 4 jIjuj UljjJ J ' ^ a i^j-& (JjjJI (^j) (mil 

<L>-jil! 0J~& a . Lvl »1 4 mfl 5 j_a (JjV 4 _uLj_JI jj 4 _$jJuaJI j <--» ^ 

SjJb (j-utjJ 4-4^1 JJ-t-aJ ->}LjXI J-i^ L^iejjlj £>.jj 4jjIjl>JI 

.^iajVl (£-> (jjl Cicll Ll> (_5 jJI £-»a]l 

Ccjl^j 1 l^jjliLoj (j nc Mill ^JLLie ( _ r l^. ^4aLlaj 1j-oLla! jJia Lol 

2 a I ..ala L 03 J 360 (j^O l_2jGj 4_Lcl (.l^LUl 1900 Jj-ljej) ^Llasl 











6xLuuJI yj\\ 6^umj0lujJI 6Jgj-oJI QjO 


L<-u-u^ La15 l_£>jl J_ILa 3 J_a L^jJI t j . >. I t 4_jjL_u3_a \j^h I ^Jl 

1 ig I a ^j-a 1 plaj Jju La- i ^ CLulxIdjj . plj^.1 4 j}Lj (j^_33 l ,3,i^j) 

.JjL jjJu jj-tl/T CloaLs £)l Juu pUa_Lll 

4_i_o_jj_3j 1 * OJt-ul (jPil VI ' Ls,,.11 <V1 l-j j-t-tlu ^j-aj 

l£-*J) 6 J ^ pLlaJ-II (jjJlc. CjIj-U Ju9j .(jJj-Lyij Jij^_lII <jl£ pjui]| ^ <tlcj_a 
«tl IjlA ^^H>.Lb 3j_p»VI 4_u_u lJ&VT 4_jujV 1 jI 4 j}Q]! 4JjL& CjI^-uju 
t3j3t a 4 j 1 a f. L*j|.i l_jLuu>JI ^jlSj .(j_uu_uVlj JljlaVl 4_aLi3_a CjI jJLuj 

3_}!j^1d 3j3l 3 £_a ^JjVI 4-4 -JJl3JI 4_u2Jj_C VI pjjL33JI lIiIJluI l_4Jjj 

4_u^L>JI 1 g a tVi tjjJll cj^Ljj^ Cy* . (jVLJII J-lS 1200 ^l^.) 

^Jl j- uT oj r^-l L^XJj) tjL p .Vl ^j_a j j g j^^-tHiil aLa-<-ot chJjL^j CJi3 
t_j^i_LjVl < i7ic. JVL& JjI (j-a 4 <Mill CjLL^j CxJuLuj . (4_<_tu2j j$ Mill 

^Jj^Hil £)l p^.j (4 _Ld^_j_<_uIj LujJuLa) I JllC.VI ^Jl (Lujj) ^ Aj ..Ml 

o! J-J-Sj . U^*.' JlIc. I Jlll>iJ tjr 3Jj ^UjVU l_ 3JL>JU (jfj- <M I 
(jl l-Sj^jlII (j_a^ tdJLIi j_aj ojjLSj 4j9Jij lj_jit^ I ^ uj u pJ JJj^cVI 
IjLo^ejIjLj) p_AJijlj_a ^JLc. 4_jj_^a_La pjjLdlb JiL^Io*VI lj^Llc.1 J}jj_c.Vl ^j_a 
^(jrdlJu^-Vlj i4j^_aJi]l j^tfoVI jJslj_a 4_3j_*_a aj-oU ^_uj ^HJI (Parapegmata 
-£jIL».l ^jJI jjfc ^-LuVl ^^SJLaJI Meton ^)jlu-a J^L<a< Laj 

4 r mi II <—>1 mi **- ) ^j-ssL^Jl ^_ 7 _jj_j_j_ 1 I ^LLaJJI-J^LjJ.1 ^^u-aL^Jl (jj-SJI 

^J)J)^JII ^j) 33II CjLa-i-u ^j_a 4-a-t-u Laj t LLs I 4_jJI Lj^-tH/1 jJ 1^ 4-4 .u-l.i5L1 I 

. I Ju&> l_La^j ^yTcv- 

j-st-jJI Ij-tlu 4 i? U ) <3 ^ I r. ^jV! ^ujLoIlII CjljutlLuul j-uaa2 j 

4-^-jl mi a ^jL2j ^jLSlII oJJb ^ JlS 1 ^j_aj . jcJjLlII La jj) /^ir. LaL<u 
Jila ...jtl lS!j^-at ^ Aztecs ciljjVIj maya LjUI JjL^ L^Ixx^j L_uL_u! 
^ jjj L_UI ^JLc. 4-u-ua p 1 /»«11 dxjl^g * jM-JLI ^J_l£ 4_U_U 3000 
pLsjV! ^a ^_yil Li _L > » ^J_oju Lq-uul miT. ^j_a 4-L.u-L-u-La260 ^j_a 
jj_a p^.jJ| . Cj l^p-aJ IJ (^I^LlII c^>LL>.L) gl a < mV! Ci 3h-%.| ^jlj -13-1 
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gjjLJI jo* SjSi 


(j-A 1 ^ ^ (J.S (jj.S-Ij i3Lc_ta_4 1^ ^ Ml ^ Mif. 4_uUa £)-« 4_flJJ.AJ UJj 365 ^j-C 
4_jL$j 5^13 Uay eb-^ <a ml «<i i SjJSoa ^yJl ^UsVLa *La jj ^oj_Uc. 
4-Lt-u 52^j-£ 4_L<-a-L<-u ^ t-s♦ j 1 Jl& j t((^j_u_?e_i r LT») 4 -<-u-4->- ^JLc. oj 4_u_uJI 
Cy l^. l£$ 1 >«j ^ylll Ual3 jIlS JS CjUjSja I_4 _j3 c 3h^ j 

. Calender Round «^uj_3JJI 3jjj» ^_<-ula SjHiJ! ^yAj < Ujj 18,980 

c_jL_u_>. c.<oSUa Maya «lalJ,l))JaU9 <J ja U jl&I j-tiuJ! <j_a llILl&j 

Juxa 3ja-3.I-4 jI♦ 3II 4 < Mill (jyjj Uja 365 J1 dil5 1 i <« (jyj ^SljoJLl L-U>J 1 
(j I dJLlu . 1 $ ojj-33 (.-Vm ^-3j (j[j-4_L(_u UaVT 4 juj I j->. 

51 'jj U-.ll 4 _jJLc, 4^wj^ ^la c^Uj (J 11 } (j jjlL<Cu IjalS laUl (JaUs 

. Luj-dJ U$J V j_oaUj <^3 IjjS dj 1j^.1 tVmd 

(jj^ «**“ a 1 «>> jl^jj) 3 j_j_i5LI1 VI ^.U 4_JV jJJ cjLJS ^jjJ 
£p\ I mi 4fcu?l 4alc 1 jJiILd! ^jJI (°20) 3,200,000 J-oaa ^ylLJIj 

. ^M_lU JjI 3113 ^Lc. ^jLaJll«Jj^la uLa») ^ IUS1Kinchiltun 
. 4 31 ~hr a vl 3 ( MLa ^ <± i <n ij Ij t L^jLxl./3 ULUj Aztecs cllajVI (JjLl£ cd g»~ ( nlj 
j^_la C^j « JjjlaJI c-jl ( M^ll» Lr^ tiJJL^j Vj 

ciU5 Cr^- lj_u_ajv ^j| J^JJll (j-A <- (♦ ( ■ » Jji^ US’ 

« 4_iau 3J ^UuVl 

UuUol jJsj * j^LJLl 1500 4_u_u ^yil^ySjju^il 
^yll ijy>. cjUUdIj cjLtjLrtj-^j 4_tU cJUjI (jlj (4 jj^_ 3J1 j-^iiVl ^yLc. 
1^ ^ (*(( 3 j (^ir. La 1 tiJ Lab (jlS^ • ^yt,u.4-tTuJ 1 U^J 1 ^.lluj V 4a I LHU 

t^aa^-ll) 4_3 JLIL>Jl! ^-<-olj-U 4JVjJJ 4la_u ^yll 4_^aa-L«j t3l 4 < n a 
L)LSj t(c^L>Jl «»1 1 Mill tjLU«Vl tjL>Jl ^_<jjjJ,1 

La^S U-Ll Uaal 4_L« j t->US) Uaa LajX. p 3"11 ^jas ^y«.u-ajJl 
SjLUl 4_ai» ^ (Jjj>.Vl 4_u_u_a^_l 1 4a_ajJl eJialjlaJl C_alSj (Cosmographical 
. 4 _^jUu_£ ^<ujUj ^jjL5toj-(^\_alaj U^'-^3-?3 4_cafcl^a ^j-o 4 jJlL^J1 

J-j-^ j. mi r . (^jL>Jl (jj-3-Il (jj-ll j-^ja 4aI J-^ T a^l ^j-cj . jj_uojlJ 1 J_Lc 

^_)1 (11II 1 mi 1 4_jI ^jc.j-3 3 j_^liJL1 cjLLsj_U>JJ (jI ^_lc . _i}Lil 

L_aJLa 3ja^ JS CjIjo^ ^_yll ^ mi 3 ^ 4aI 4J 4 mi Mit llj 
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6-ijiJI 6 xLjuJI ^Jj 6wuiJu0uujJI oJgj-G-ll QjO 



lC £jL_uJI JlL«j .4_i ^_<_ul ajj ^JSLJj * La^J (j-0_<_o 

3j. Mir. L$J_c 3jj.i (J^ l_3JCj O-t^t-5 cdjjjd! ^Ltlj IJ_dJlieIL<_ul ^jJl3j 

l_l^ Jupitr (JjJLaJl 1 C_ 0^ J f i^yj\-uj\ ^lc. 1 4_Li_u 

(j^o cIi^LjJju eAiol 1 5_L«_u 11,86 j-oVl ^Jalj (_y3 Jj^-Util Ij_A 

3ljlj_a »(j;j. ~ mi 4 it crj^ 

^-3 (j-oj (jrdl jo£.^U 4 HjI!(JI Jal 21 II llILLa clu\£ t<iK I jjt 

. £)Lp*Vl ^j-o j-u£ 4_j^LIdI ^Ll <-->1 i m~%» ^1 (j <i «^ll ^Ltaj (^J! f. j-still 
republican calend- fuj-3l!l j_a ^Ltaj Liajf ^jLaj^ll <jl£j 

4jIjlj) Numa Pompeleos j^tLaLa jj Jl^c jlLo <Lol jitIL<_ul g-Ll ^jJI er 
Julian Calender ^jLJ^>* ^<uj-3j (^l>. (j^LJLl 

( jr Lujj Jj- 3 46 ^Lc. j (j-u^Lul 
^j-jl— lTlj JlJLjuj Jl>- Ij . La^j 355 p jjL^j 1 4_jj_<a-5J1 <~<tl ^_uL_u I ^JLc, 

^_t_uLu-uJ 1 ^11^_>. I ^Jl <r<4^ o -4 4_<_u_i_t^~ ^ <'■ > iL<_co«-^^ < <dl Il^-LI 

4_Lu Jj-9 46 4-j-uj c.<JL > . 151 (jLp^VI 

<J^ e 4 >J ^^^ ^Jl3j (jLji j_3j ^-lIjuj ^ '"■ I 4jt T u^JI ^jLaj 
4 1 _c j_j 365—^ LajIjl3-o 4_u_u (j_ai_uGj JjI (jl^ 4 jV *43 h» Lo 


89 




gjjLJI jo* SjSi 


oL^) J < < It J_Jj! (J-^ JlJ ^J_jJ (JL>JJ ^Lui^l ^ 

(j!j 4 < I .il l ( _ r ^ J_O^Vl Jjfc 

^j -0 j-^Lj (J-j-s ^UJl ^1 tv<ll ^1 j_tij 

4jL^J-luJ C_3J I ^Jl CjJlLaI 3^j_ 2 ^y-t-a-UjJ 1 A.1 tx f f 1 d A . ^J \ ^jLtijjv 

.4_j ^L^jjfcj^j>Jl ^uj_33Jl Jljul ^Lc 
a j A jj 3~ t \ 4jt_u_LaJ1 j^JlJ jjI aj_I, 1 ^lc, ^jljJj t4_A-iJuiIl ^ujl_3l<J1 ^JjLuj 

4-»j) <<o <1,1 jLsej>.Vl (jl AUj ^d ^LU l £j-» (j-a 4 a~> <>>11 jLjcj>.V1 fjJzjul 
Lr lc CxjL-o Wilshire j^LAlLg ^ Stonehenge g-L^jjIu-u J^LUl JSLAj < _- y IiJ 1 
4_LaJL> ^-LtluJ L^jI I SjLjju j I . £j\j^L2jV 1 ^Jl j,uTuJ 

ciUIx£j . (jjlj_jjj>./^_u jj 21 ^^1 jj>.) ^ 3j <^>11 c-j^L^jVl i _ r 3 ^j-u^-tiuJl 3 xh-" 
»1 j>, ,<.<i jlj^e-jvVl ^Jl 4_lV_i CjI 3 3jJul!La 4_j_a_>oj 4jj_a- 3 <**d a! AU c« x <i > 
3jj) <«-">> Cjj-jju JlS 4_L4_5tlll £^1jll Cxjl^ (j[j tCjlcJ_A-OC_A jt 4 j3^ 3~ a Cxjl^ 

£) I (j^jv ^_Lc. t ijl^, >,lLu.tiuJ JlLa 1_$jj1_3j La j I 4-Lt-u 3500 4_Li ij_?cJLa 

Jjsl t~d <*1 AU <-^Vl ^JlA CjjI^ AJ (j_AJ J m t <il jl A£> jL?e_>.Vl ^j_A I JJlc. 
0_j_i_U jLse-^l (jyj l_AJu>o 4 _u^L3jV1 CjI^I 3U <^V1 oJufc JAaj . 1 m 3j 

^y2-*-i Lcbjl Cta miTsI c.t-L>> Camac <-dl_jjl^ 4_<-63Litjj * Brittany ^^Lb^j 
4 _jJj_a_*J 1 jLjej>.Vl (j -a 4_aj Jl_J1 3^jIjJ 1 ^S dJJjLSj t4-LA-?e-tJl CjL^I 3U <^>V1 
^j-A-ib Lewis ^j-oj^J ^ylc. Collanish jj_A i_j^_3JLj 4_ajL3J1 

Outers ^jbJj^SLt-uV 1 ^j^JLll ^>.L<-<.J1 4JLa^ 4 _l>.j1^iJ1 4^^_a^c_a 

JAa ^jjJI j-j-tHij 4 jL*JLI 4-Llu>> jla!j_A 4_aj tij-Ai 4_p-l_j £y*j Hebrides 
jj-A <_>jJL!L> t3J-_j_>Jl ^j-^-11 4JL>. 4JVjJI oj-A 

(j! ob jj nil c_jLu_4j 1 ^j_A I <_jLiSJl us>*} ALI3 t3^_A>l_3Jl 

*lj_u_>Jl a .>» Q\j \ ^x.jJI I_L£>j ♦ Cj lA^-<-a5LlL> LLi-u j ^dljOiiVl ^Jl 1 JlA^-a 
^jLj (j,\ 3 j lb ^jlSAlj £)LaJJ1 tj\j aLaJlaJI 1 a<>J (jLLLujt tiJllAj .SJlAj 

C< 1 <^>j-J JlAs ♦ 4-jjl a < ii 11 ^w1jj>.^1 (jr\-i ^Lar < h >V1j a 1 jj U t \ 4 < < till : 1 a 
jl Cr Ji A ]l jl) aljjUH 4 < < nil ^j ^ A a ^jj Lajj3a; 4_a_> jA oljL-bjv 3 Jlc. 

tJ A 3 11J (I A Ml 11) 4-Jjl A < M 11 ^lj-J>.Vl (JriJ (Jj^ 3 1^3<^>^J .(cLLaKJI 
.^_UdjJ1 1 j_A ^1 (j\ JJ t (jyj>_A cr^j (^^tillj tc-t^lj^ilj 

< <m 11 (j-s <—sVT 3 jlc oljL-^>Jl L t _ L A- > - >11311 a! aIt, 
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6sjjiJI 6 xLuuJI yj\\ 6<-ujju0uwJ I 6Jgj-oJI QjO 


4djjla jLoT A ~«\\ 3jJl 3 ^ If. Jju ljufcj Jj jI JuV 

. 4_u_u 30000 L^jLj 4JhjlaJI 4 f < «tl ^LaJuijl (jjjj JJuxj .(jLajJ! (j-a lj^ 
L^_*_alj_a j-jlaj (jl (jj_jJLLJI th^V _>}LJLt JxS (j_alli]| (jj-3]l 

SJijjlU 4_u_u 25920 JS|jJlL<_uJ fU (j_aj i4_u_u 72 3jt^.lj 4 j*.jJ (JjUL4J 4 jj_u_uJI 

^jV| oU liSlSl! cjLjJ^JI «jT <jl *>XI c^j .^jVl l**U ^1 

(j-a (jL£ IJl^Jj t (jL«jJI ciJJ5 ^Lc 4 j>-jj 4-l^. uL a (jj5UI j^j»a 
CxjI jill (j_a t_x5"ljJ, Cj'jI > ii^ <djU]| BjXrttl (j J jl 3~f,Vl j j I (M tl 

4JLjj-U CjIj_j_3 (^J_a (jy-Lc- JJuxi.1 L^-UJ^J J£_ufc ^Jl _}jju ^^Jlj i4_IIJl>Jlj 
0 _jL£ ^jJI (j jiK mi* II (_yJI <Lu3 LitJ Atl j_hTujj t4luij L^_£Jj 

(J-3L5LlLaj ^ ( a SjLlc. (jj5LJI (jl ^-Lt5 .(3UJI JlIc 4_tic 

j Ju9j .(44] VI jl) 4.JVI Jlj (j-Aj-aJj I *>*•* 4_iiaju (^^Jl^. jLaTuu 
La-3j (jj-jfijJu^ll (-LliaJI »1 aI c. jll^lj i^jluj 26000 ^Jljjtj 4JbjiaJI 4 ) t nil 
. 4_u_u 49000 LajIjl 1« (jjSu (jl ^j-3j IjJ^I <-jj-*JI Lai . ^LiLa-a 
j_5j_a (jlajVI (jU 4 JLjL3JI «:LoJl3JI (Jj^cVI 4jj-till La^jj 
4 ♦ u 11 . j^jJll Bjl^- U I 4_uLoJI 4jj1 4 imII ciJ^LsVI j^j»a (j^jVI Cxjl^ 

^j-se-Lllj liliu-aJ I4-L0 Jo-ljj (dllJu- L> . 4_3jj^t_a £^3 fd ( _ 7 H]I jj^Lij 
j_a ^M_ai J_l 2 ^j-u^Lt-oJI ^ Pythagoras o^i ♦ 4lbi!<JI 

t4_uj»_d 4 _u JaLjj c..<-t^ii-(J £jiaiej 4 j3j i mjJ .1 CjL^L_uJ,I (jl c h mm^I (^Ixil 

^Lla-J (j-« JljV 4_j I iilI5 (j-Q < U i m i ii I j iCjLj Jlj jJI (jr^- 

^LuIiVI ^ 3j i a^A 


L^L5^_>. ^jl ^l-i J o I jJI (j 4 t4 3 l**rV -q Cjl_C^_<_aJ tijj-stlij c-t^IjSJI Cxjl^ Ulj 
(jl (j_a CjI j-uaVI ^Jl^J (^-ol_L<3 Vj tC jL c.^-<-uiI LjIj-i-^1 ^T(-U 

Ju^ jdj£ (jl .tiJ^i^Vl ^Lje-t^jjl CjLujJ I JiSLaj . ^cl-UJ 

LoLse_<_ujI jj <^ 4jI VI 4j_t!a£. £jL_uJI (jj-3JI (J^**« < « ^ (_^ (jIojVI 4jj£j_a 4jj_laj 






gjjLJI jo* okjll SjSi 


Lao Jo- Lc-jIj / a ♦ j * LII L^jUaj V 4j3 mi»1 cjl^ILb <LlL_o]1j 

. U^iljJoV 4-uLilc i-4_i£ IjJJo- ^3-LajI l_s}Lo-1j ^Ir. ^jojLlII!j 

I J-A> ^1 j-C. JlJ La edllA ^aJ 4_uljuil t-jj tiaJI ^kutJL 4_u auJLj 

1 ^ ^ t -W 1 r 1 I i ,.. 1 \ Aj 1 «>»11 J-4-} jLjl^3 J VL ^A-t.ui.1 

jo-VI <- < i < m!1j . 4_uj jJI BaLjlII J^l (jjc ^a-LsHIa (j-sa_u-saitJ ^1 4o-L>JI 

^AjL-uVl CLlA J-SfeTu-ui I J.5Lfej Jj^SJLa JJi^_A ^JJ ^j_A JjV lij t(^jL>0 

( _ r ^) ^L1 4jljjI La La (j-Ajj La ^jISLa ijr 3 4_uLuJ.I L^JIjls I J£j 

Ju9j . (jj-u cr^ Incas ^LSoVI J_jLl9 Ju£.) *Ll 3 j. mQ. i^l\ (LuL^al <_sj-C 

t(jL jJ jo- ^a->j_3j JJ)^U jlLa (jLaj^JI tjj<*^»tl ^uLa! jlLa j^£_lJ1 j_jjI 

(4_j_Lo 4_lV_} c j_A 4J UL ^a-3j-JI I Jl_A> I^-jT Lajj) 4 » m nil ^LjVI 1 j £j_u_uVl 
4 » j mi II ^aLjVI £-j_u_uV1 JjJulI] ^jaeoJI CLu aJu9 CL*jJl>JI £cjjLl!I J^LLj 

Zj-u .*£. ^j-A £^-u-ut (^1 H.G. wells jJLj ._a Leo) j <^>4? jf Jjlal 3 jjj 
^aJj ( f L! 4 _juj I j I 4 j^Lj JlLaj gji t ii VI 4 jL^_lI d I Ur £_a Lajj j-lIlC. Jo-1 jl 
J)j j L~tl ^_u^j-A j 0-l^j jl>JI jo-La cjLvIjUaVI ^ j_a. ^j_a 9-ijy-uj JlLJj 

^LJl 

oLcL^ ^1 ^1 ^ jm.Ti ^1 ^ ^IjlJI oL-iyi 6^ ^ ^ 

L)l Lr^li ^LcLtjJI cillj JJ)^_A ^L^j JjL-ujJI jtlAjV Laj ^Jlaj i _ ;r IL>- 

^JLc 4_L_£ l_>Js l_3 ^ <>» rtj ^ jjl cOj_*JI J_LA_J I L , .. A 4_u jJ,l ^j_A JlL I 

.4_i^lHj 4 juJ,I l^-CV-G t4_j_Lo jl 4 jjL>«j t _pDl^-cV Ju£.ljJ,l 

<±.t- L> - (j-A Jl>. ^ t^4l ^Jl 4 _uLl1a L^jJI ^J_lII I (_^tJI CjLcLoJI ColSj 

5^J1^ p "• (j-aA-tliil ^ L> / ..I J\ ^jLa^JI ^jLu A^-ll ^Jl»JI 

(aLaJlIII (jjjj-uaJ.1 La j_?tj ^ jr L.) 4 jjL<-uTla 4x.L_4j Qj mi c. ^ujJ jL^-i-ll 
4 _jjL*_JLI 4^.1 1 nil VjLla (j^SLt-t-oj ' Jj'^ 11 Ll-u ^-lLLu-u 4-cLaJI (Jjio 
J—lC . (joll JlI^.^1 LajJ La-AJ 4 ( Mill ^Ll ^j-A t- iMi’a-^ (JOAJJ L^JJU 
i Li 4 j3Jl 2_»_A J Juu J J L II 3 ^_ulLa lUj Lc. Lt-ail ^LLaJ 3l_j_>j I I 

jLaiil 3 Jl-cLlTLa cjIjL-^. (j\j (< nil ^j_A <_aVT 3 jl*J jL_o ^LLaj Ijla ^jl VI 

CjLc. 1 Mill 0 lX-& I r, jJLLl ^jJI ^A-tJjVl ^-Ax( 4-LL0ji I Cj Lc L<-aJ I » J . JlC. Lull 
Cimi La^-Ia 3JlC 4JLJj La jj (jjjulu J^L J-Al . 4-ULui.I (JljiaVI CjL 

^JiitlLjjlj . JJljlII \jJt c hi^i] aLaJulII ^^uIj-ulII j_ul t4_u!sj CjLcL_u 
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6 *jjSJI 6 xLuuJI ^Jj 6 <-ujju 0 uwJ I dJgjjoJI QjO 


^ILv. jj) ♦ tl pjJai jlLa 4_£LsijJI cjLc.L t-uJI q^_uLjL}JI 
Clt-L5fcJ ^y-Lu jl l_C. L_u )) L^-cuTu p.J_3j 4_jJ VI p C- 1 , Cujl£j 

{ j r a 4_cL_4j 4jI i j^3 pJ 1 <>ij! 4 _ujJ c_jLu_uVj ♦ 4 31~->J>I CjLcLjJI Jljlal (j^_u 
p_$jl_cL_u CujI^ tp3 ‘3j 2 jl I & * ts~s 1 ^^jl^ Jilaj ^j! a-j p ^ 1 ■.. 

J_<_uJL_u_j 3j_c t(jruj-« 9 ^1 4 (j-ojuiJ! pjiir~ i ,,~ (J-jJj jl-^j JSLI o_<_aJI 

ijT £i j tl I ttijj j £j-A ^)-u5v.»JI ^1^.J * uLuLa ^J-t-u-Lt-aJ 3^_AJ 4 JlcLuO 

jL^JJI ( j- A J-^ *ojLcL_uJI ^jL_ul« LaU^ j^Lj-M J_ls j_j1jJ1 

CjLcLuJI pI J-^-T(-<-uI ^Lui *^-^L<_u 4 q miC. ^ylujl ^If. 4_j£ ^J_jUI^ 

^j-SLaj <^11) jl^tl cjLc.L_u oLula Ij_aj j- tike 4 _lL9jJ1 

JiOj U -%. JlJ>-I jJI p^JI !^£> 3j, uiC. Ct i II CjLcL_o £-<-uJ <j_A ^jl^pJ (j I 

. (j^_>iJI ciJJj ^yTev 4 £.Luj 3^_t!u£. ^3-ul ^1 p '« 3~ CxjI^ (4_uLLsjj_lII ^o^-jlII 


*U2l 

. Jj-UJI ^ o? J^*V <^IjlJI <jLu±y\ o? 

(jyJ .Lc j-lL^-xS (oj-s^-uj JJi l_4Jj jl) j-l^[j£u ^ jjl 4H0 ^yJI L>J 4JL*jj 

3- Aj ifj a A M l I I L;r lc. J^UaJI JjLLaJ <_ll 

L^JjLUjj J^LLaJI <>L>ol • 4lLu ^yJI l£j Lj ^1 4_t3 ^jJI Cu^jJI 

^Ull j)j_aV! ^j-4 I >1 (1)^ j-4-U 0^4j iA^-U J^jse-c V L&juL^LdJj 

(jfOLaJI c^VT 3jlc cjjJLcI J^ljJLl 4 JL>.j_« . l^h-vV 

(jSUla j- U fc T JLl JlaJI I JlA 3j_o (JjV La ^y^eJhi j,U~v. O^LJ,! 

IjlA JlJU La 3^H3j '^1 • 3j^ ^Jl jL^JJI pj > " ^j_A 

4_L*J jt t(j^_*_A .1 3Ut jlji£.VI C-Jsj 4 ^j_*_a (^ylc. t Lukl^ L ^aitA]l 

jljlj II a mi 11 lyuu* (J-A^. jL>ol ^1 ^-110^1 Lj£j^ jl L>.^L^ Ij\£ 

4- jJU) A c, \ j<~\ C, ^j-ul J 311 4_3 jj_Ls C.J ! lA->J . 4_A Jl3j (J^-l^-A ^_jLu <j I 

^ I ^ cUjJ^JI jl (_yjlJ-^VI ^j_A 4 -Li-U.Li-u (Lt^UwLtio) I jl 4_JLJ^J 

. gl jU , „jtl JaLA-til t-jjJtilj jlc. JiaJI O 

4jjljJI SjjLjJ, jl «L>.L>J! CUC. Jj 

c< I j•>■ t < i "l jl_^>. tl^j mijTI lLs-^-JI 1ju& 4_£. 1 1 h 
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gjjLJI jafi 0 \*j}\ 



JuLA IjuJll Ijufc M <<of 1 t- < * Ml f I £)! (j-AJ 4^-jIoJ 

j—us-A £j-a 3l.il (jVI ^J L> > iJj jL^>* . j^Lj-U Jj-3 4-L-u 2500 

♦ J^LjJ, I ^J_lS 4_u_u 1000 ^j_a (_jj_3j La L&j-a-C. t La Lc .jj jJl*_a ■ ^ \ ^_Ll Cj* Lv 

(jr II_Lj| 4 _Jj_Ld ^ 1 i j ^_3c^>J! ^j-a < U a (11 IjL^J Jlo-jJI 

'. 1 ^ ^j| ^J1 4 j>. l^t_i 4 j1 j_& 1 4_^3^ ,",r 

Juu U_l 3 i .^Lj-l^JI l-JjJlJ! Ij-^tTu-a ^j_uLloJI 

4_*_Ll3j jj-a ^^TuJ jJI l l g- l c 

i 4_L-t-u-a-tTuJ 1 ^J] ^JlIU c_jL( 5L1I ^jljjLtiol ciJLufcj . T <CLlA 

3ju>Jj 4 jjL>J 1 a^j^j . «gl j» Mil )) j-O-uj tiJjJUl (j-a ^Ltll j-<L_a]l 

^j-a ^LUI j <?<<it1 741 4_L<_u alj- L j >J l <>>j 1^ nti 

Jjj ^ylll cjU.jJlIL» JikJI £^>.jL3 Jj-3j 11 4j^?I :20 ^Ut-usVI «ciJjJUI)) 

9fl 



6ojiJI 6 xLu«JI (jJI 6..I.u m .ui.lI oJgjjaJI QO 


jU.T lIiLs-jJij I 4J 

-(Jjjjjjijj-jj ( _ t LiLiJI (j-ikl£UI j»lja j^LJ.1 340 j»Lc. (jr ll_y. ( _ T sj 

.Hemicycle i^yl jJI 1 3 i/i'\ *LuJ! 4ajj IjluLiu ji&l jjjlalj Bero sus 

lSj-jIj t 3-iaaj (J >I 3 V ? a L 4 J jf 4Jb^ £)L£j 

^ U mi tl . 4 fc SJI 4_^3 ^Ja-i-u 4 Tl4jB clt- t sfcj j^J.1 ^ai^LiuJ 

j ''• C Cr JL»| I t ^ ( a J 3 .p {^J-A 4-Lo.L-u ‘ " ' J n '**- U 

CjLcL_u (JjuJ Ljjl < n~ a Ujl>. 
c-jjUJ ‘4 j.„ c M . t l ajjjll {y> 

. 4-oLu-o LjIjj^j 5 ^-U , ,.t I JjIjJJj lJ? is\) ^yl^. SJlJJlC 

jjji .1 JjjJI (ys (silajVl JjLia Lt-uia. (jyllal^il (jl£j 

jl>. (jJ! ojIj ijJ yi i' i a Cxjay <UaaUJ.I ( _ T 1^. (jjj^La ^gl>->u 4 j 1 n » ni 

JjljJLl y^a j-AS ti!l_LA CjJL£j .^ j U!L i4-uajJI cjLc.LjJ! >.. 1 3< a 

(_£ jJ! Cm i!l lLU3 C .>43 ' 3Jl^£. I (j-a yiJI 4_aL*J1 m a Mill 

£it-*~ j^LJ. 1 (J^a 405 ^l^a. (jlaj" 1 njjV «c^\l A.c-»tl» 1 „a jy 

( _ r a ^LjjJI £j-?J .»l Mi<lt (JL*j J Mit*. djLvjJ (JJiJ! (J_jla LaJ-i£.» 

c_c5U JJ yU5 0>U! JjZ 100 f U juAXI) Ll^T 

. 4-jjLa 4 c.Lj/ Liaji iCuil^ 31 iL^ia s-yj- (jrS hU,Lj 4j Ml a mi 5J_jjj3 «ui!y>. y 0 
Cm hjIj (Jli Llilc.Ltji ^jLa-VLi OjI^ Lt-L<A. diljjVl aJ uk (jla i4ajJI Ujjl I jlj 
JjjJa JliJI J^L JjjJa Cr^ 5 C^5l£ ‘^ Jm ic m i 

. cLaLaol 

l y J a j un < M l (_ T lc. jjLojjJI L j1jPlljj\ iJ^LJ. 1 ^Jja 290 

Jio jj-~ 111 I tilli J-Loj iSammites 

. l^ji^ LaljJr", 1 nl * j $ aJJb 

JjljJll (jU j» 600 4 i Ml tfj^oljl JjVl \_jLjJ1 jJuusIj 

l_<3^ BjLjlJI oj & i z^j q 11 nl j . 

c3 Jl-^c-Ti-I \ 4£LL^XI i\\ j </>c Cy k. 4 JLiL<-uJI J±& c<j»>jj 

(_y JjljJil «• UjlS jii ic m i 4yjjjVl 3jLaJI 

Scratch (jijJLiJI dilj ya (_^l-^l_jj^l ' t-». . 11 ? yo jjLp-VI p h<« ^ 

3-c:LauJ! lLj) t-i a. ( _ T lc. ijIjlsJ! ,yo JJil! ■ U3 , nj (jr 2aI cj|j-dial 
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gjjLJI jo* SjSi 


. 4_L« ‘ I j 1 Ju»» 1 

.4 J mi 4 mi I I JjljJll ^JLc J-jj)LTlll ljuj-4 I^Lvjl JlJI *Jt> L_lJjJlj 
$;l_a ^c. 4_IL_uj ^ ^ mi^JI Jl-lC. l- J i^ ji Mir . ClJLJI (jj-SJI 4 jI Jlj 
l_3_jj_jlj 4_JI . d A 1~ 4. a ISLJ u I L > <■ ^^ic. CjLlL_u_J1 

■ l < i >i^4 4_t5LLa ciJLL (jlj t4 jjL oll 1 CjLcL-oJL l_jjJLII 

j_j!jJI q^_2JI I l ^£i ^jVl 4_JVI cjLc.L_JI jl^Tu-u' ^LL Lqju^j 

.(jLujilJI L^J^IaJ ^jlj Ljuj_<_4j 4j i (14 Mill Jjljil ^3**r?eJ (jl ij, mi C. 

4_^it_ua 4 jl3jj_4 CjLcL_JI Cu_il£ 3l .CjjLStJ <-LLL <jI 
^1 Mir. £jL_uJI qj-SJI VI 4:9 jJI 4_JLc 4 j>.jJ ^JLj 

4_u_u_ 4-JJI JjljJLl ‘-^Jl>«j O' . C.LJjI j-iu-uil L^Jaiu 

^ 6 ^ J ^ ^ ~ A-L)'J 3JljJlc. CjI^_j_4-5 L " 1 L A**(-v.| 4 jj L<-uTl4 CjLcL_u ^1 

. 4_uJj.J SjLj 1 ^ (jjj3j L 4 C.J-G jLjl LoJiic t4-c^i^.lH j ts>C. L^>.Ljtj 
jujl>J! £) j* cjLA^tj£)Lp*VI ^a (jbj-U LIj^l jj^lJLI ^.tl^ 
(^JlII (jlaj-iJI tUL L^JI 4 jjIjJ! L ya^j <>L>J C-Jjj^illlj (3 JjJaXI 

i-4-ilj JjljJll u I C . 3j j) < 7 ^i J.I La J_>.j CjLcLuJI ‘4_l 3 ^ J-s r~ * 11 J 

^ <A^3 1) l_4^3»^ «cjjJLL ^_L?c_< 3 p^^< nil ^j_A ^1 ^' “ cjIcLloJI» 

J 4 mij ^jJil IjlAj .((^jL-ujVI 3Lp- ^ * A" llUjSL^ - 31 jj U11 cjLc.Lu.JI 
4j 3*41 ^i>Lj t(jVI 4 _ 4 jLs cJljLc ^1 3^Mill JjIju^JI Jjlj - 4 

.(jLp-VI 4_u_ulj (jjSJ l^l j_jc. t3jLJI 

LI .i_S^LIL>.VI ^LL ‘ A \", Z*. a f Jl_la ^yuVj-u I J^JU jJ**T ciiL-Aj 
<>JlA (J^LL (j-aj ((jLp-Vl a ( jr 3 4 < nji^) Lc $.Lj t 33 mi 3j_L_3j 

4 1 4 mi 4 cJljLc ^J-JI I JlA (j-a 4J^3~ C JSVI ^L-Aj « 4IL>J 4-uIajVI ^yig. 

. j_j^i_p3 4_ulj JljL 

3jJL*JI Jj[3-L 4 /II j»cac ^^^LL 4j>.^j 4juLJJI (JjI^-LI u-^j 

t 3jJL L-3-uaj ijj 3jLfcj>JI ( j- d 4 _ujLu £_U-^J JjIjJLI ^j-JI I JlA 

i_i_>-Luo j cj Ljj_ua_J I j dlAil ^JLc. (^ 1039 -965) ^CLt^JI ^j-i ^)..^.->J' (_ 7 l£. j-ii K "~'*2 £ ^ u *-^ (I*) 
[ t ^l J Jll].<( J IiUAI 
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6sjjiJI 6 xLuuJI ^Jj 6wUJju0uujJI dJgjjoJI QjO 


<j-u-jL<5LJt CjLsLcJ 33 jl tJjLUl (jLp-VI ^ia.A/3 ^aJjj 

. <\->-j-u3 V1 Jufc Ii^-t-u 3 I 

4_ilJ-«3 4 1 n n a (jr&J *j ntC. <j_u^L>«J! oj-SJl (j-ojJiJt 4-1 j3*' 

L*_o L^Iaj^j (jJjlJLI jl <- « ijj* j|) (j^ItLilalu-u^s (j-* 

^Ic. JlJj-J 4_jjlj_J (jLljvj"u? a ^jLbtla-UI (jljLfcj . Ju».lj c_xjL>- ^ jr ic. J 

, : ;,ll t4 _lL>. ' jJ 1 1 ^ j U •%. ( yc. 1 A 590 

I j_A ^_£A_o (jJ^L-aJll ,j[£ lij . jLiu-O jJj 4 » U4 l yc. 3jLlC 

jL<-t.iJ 1 3 ^-^! 3^ jujuh £l.l I jJLs 14 -L^ o -j JI 3313^ (j- 4 £ 3 -^ 

( j_C L-Aj U 4 JlJj-J V 51 ^jL>JI 4JjjJ,l C-cLX Ltal t <>nl I Jufc ^j-o Jullj 

^u-^roJ 1 g,L$_ l3 ^_Li_<_uj L^ILsLv ^ju/^jjJj (j-ul^X 4^el& £_o CjLud^j 

j_jL_uil (jj-UI ^ JjljJLI olxjt c^jlXj . 4 x.L-uJI j_j_LJ 

♦ 4—L<-uJl 3J) ^ (j-A 3 ^ ^ I jl ‘ *v- (^| £_0 < 4_LL£ 'J 

Cu_jL5j 1 ^ j ^ 4 _SjL_o]| ^ul_>J! JI 2 JI cjLiL_u (j_<j ^!i5Lj Iju^aj juiul CxjI£j 
.(^ jUa ^ }Ia3 (J-ojJj 

1—| L.L.U J(J ^ ^Us^tl Cjj_o| IJ-lIlC. ^j_oll(J| ^>.3 ' (jr^3 

. J)^ 1 nJ jQJ CjL (j\J ^JL*-0 (jy^C 4j Mid Mill JjljJJ J 

-4-J-^u-O-jg] 1 4Jjj^J,l ^]>Lu C(jJl szlu-u 1 J Mir, ^_j_uIjJI 

-^ jr J»L*JI ^- J - L C(lia-uJaJI 4_4^-5e_4 4 _cL_u) u mi 4 Mltl 

(J-oLlaJI {jJ* 

cjLc.1 > (i g. Lb i 31 —4-*Th_u>U 4^>JLl^ 3 ^ djl_c.L<_u ^ I 4_u_u_^_tiai! 33 

j ^jljiL L^JUjiI^I o^) 4_tJi^_tiJLI jL^lil 

5c 1 mUj 3juU 1 ^LVIj <^3 O-C- l >^3 *(Ja-*-ujlJLl 
.^3^ 3jT 1 4JjJ u 3 ^ ^Jl^I JlLc 

Clepsydra or water Clock 4_uUI 2 LcLjJI IjLlIul o'jub 3^^ C >*3 

L-gdCu ^ *3 1^00 ^Lc 3^J^^ JLj^G JZj 4-o Jiir" < m a d<jl^ 3^^ 

oUl 4_Lo (_jj-iuTu ^LoJI ^3 c-Gj 4_j jLitiJI jl (jJi*J,l ^j-o oLcj ^j-o 3^Lc 

^j3l C< ^ ^-11 (_3i 3^*^ C? ^ J < U ^Ll! i^J^LlxlA^ . £j_jj_>ij (3- L t-O 3 juuu 
' 4JLj 3° . g-Lc. 3 ^ <-3^* (jr^- (>»3 r o J^c 3 ^- 4jg.l3^ 
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gjjLJI jo* SjSi 


<pLUj *.jlo_a 4-La j_i^l aLcj (Ji*-! J l_j j-aILa £jLs aLc.j j ^U j ^j| < , 1 U>T< BJjJu 
j-Jl-ls^VI aLc. jJI 1 j 3 ^La-5 <lCj_<_a]| JjLJLa g> tt , «.l J\ dSjil ^-lIjj 

(j_a HiL_uJ Cj Ij, U <n l_j jJHa jd jiLcj ^L-0-J (jl £>£Lall (j- 4 j' . aULj 


. 4_3j_a 

(jL^ tJL>. 4 _j 1 4^1_>. 4_jvj_j 1 3 j 4J ^Ja_Lll oJufc ^j-a 

VI 4_I JlJjI lil (Jj-ua-aJI ^_j_i_j_j ^-jJlLj £)| £)-« CjLcLjJI (J-uLlBX 4l*.j jJ-aV 

£_aj . J-teaJ! 4_cL<_u L^jJI Mil Bj -u l T lII CjLcL_uJI £_a ^jlajljLb 

L^a jLSfc-ld il LijijjI 4_Cj_4jij 4_j_j 11I Ujjll Cjj_LLHjI icilli 

jj_a Lilli j-a£. t4_j_LuVl ^L>JLl CjLj^I jll ^Jjls JuJlscTJ) 

(jj_LLu-saJI L^j r mIj . l_j^_*JIj (jj < t& t mIIj t^jLajjJlj 


cJllLlI ^jjJill Lr^ JjljH (^jd J^j . (j-C. Bl< nl ^ 

LkjJu-ol j-alj^U La^j gl~ mi 11 J^L>. jLa-selll LLL>o Mir. 

. ei 1 1~ miA t f 11 a ^ -.L^j j 


4-C.L<-aJ 1) Bj-ullo (j_a ^J_ojJI ilBj dx^jJI (J-cae-t-uTJ p i l~,, W ,a 1 ^ 

jl JLl^ jl <4j>.jjLa a mi (The Hourglass 4_j_>.L>.jJI jl 4_LLajJI 

jl 4-L.LajJ 1 4_d_taj_II Ct 3 3 >-j .jj^tjJI j\ CaJjJI ^j_a 4-ajJbt_a ^jjL3_a 

U" < mjj) BJljJlc L>j)^-2 L^Jl qt" Mil ^Liuj ^j-A lj-o^ Lla-<^ 4 _l>.L>»JJI 

J_*Jj Cj^Lj V (^JlII LAjjJ J-AI^cIu ^j| jijJLl 

4 _ L .i_ L .L i' (J-uLlBJ L^-a-lBeTLt-ui ^j_a ^-iLa^JI I 

.Lilli Jji^ 4 jLLoj l^la LajJ (jij 

Q^-Bil ^jjLuo ^j_a l—JlJ Jl tc. I 

CjLcI t m 11 oJlA (j_a (jVI . 4_jJLaj ^LcL-aj £-u-aj ^j| ^1 UImiI ^j-allll 

4_*2_LHit_a JjLa 4_LLajJI CjLcLuJI C<-»-l<^ 2> jLsj . ^j^_Bil Lilli ^jj 

1-LC. Lol^J .CjLcL_u 4 J t4_cLjJlj 4 2 LaLuJ1 “2— J 4x.Lj_uJI —1— L^la 

^iLaJJI dLLij . 1 « .X** ^j^Lali 4lv.j jj_a L^Jl" lUjI^ t L^_a Jl3 I 

CjL_u ijL>JI ^j_uLlBJ B. ..tl ^U> / ,,l br, A s 4_a jL^Tu-u-a £jjVl oLU! dili 

JjV B mi II Cj'^ it- L a^j^^S' LaJ lIc Mif. tjj-ail ^>*I^JI ^ T l > - 


J_jJJI 4 xLlu jf 4 j I j 111 4x.LaJI j^jJL 3j_jJl>JI ^jS.Vl Bj^>.Vl 
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6sjjiJI 6 xLujJI yj\\ 6 >-ujju 0 uwJ I dJgjjoJI QjO 


i_J JlJI ^ j t^> Stl £_slj_a Coj9jJI SjLio^U C.t-4-4-1^ (jyllil 

C. d kJ LL & Ju9j t4_u_ujl Q-a cryua JLglaLjal (J-A 

Mir, ^j_ujL<_uJI 



.1892 ^ 


:^IU]|l4iUUl 

(j-^ 3 4 j < 7 j < 7 •% » 4_jJl 4_c.L_u <Jj I C A mi 1 1 o' 0^-9-i' o^ 3 O -41 ^ 

oLL^IajJ.1 4ajJI j^ljj ^ac. ,j^. ^>-lj i_iljUi>iVI I jukj. L&Liij! ^ jJI 

'j •‘"■•r jjIjJI (_yic 4JL)Lt_ij Horologes«ca LcL_u»Qji""t t _ T l!! *l«-iJul!I 
4 j i n a Mill (Jj|j-U (J a i*ij il i JLjjlj JLs. (_pal n i>i 4 ^lt-i is~i U I Jufc (jl jjc 

. JLSSVL J**3 (^11 aalcLJI ciHjSj .liSUI ^LcLJIj 

LkLutaj clocca 4 _jJjj^UI 4 aKtl (jjs 4-2iAa clock 4_cl_ui 4-aJ^J 
4c.Lu Lauja>. £j-23 *- 1 0 0'-^ 4JVI CjLcLauJI j»jJal jjl JLajjti! ,jjij 

.1_^ acj al_Lca 4_La_aul^j 3^ a" 1 n a ^ 1 CaS^Jl (jLu {jja VjLi i^j^ajJl 

(jL£ i4_jJ^M dlLcLaul! jjjlaj ^^lc (j-uijLji (j-UjjS (Jjjs l3j_JjVl 4 j! jjc 
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gjjLJI jo* SjSi 


JI t4_uLa <Lc. L_u j| 4_c*.L>j 4^.L_u c-Jalja j I jLufcjJI Jl>.| CjLuvIj 
Cj Aj jlj iL> ujL^I! C_jLL5J1 Lgluj^jj djJlS £_OJjoa CjJO-^J Ij_3j j| 


jLufcjJI jLa ^UJ! a Laic. VI ( j-c 3 jL*JI <>jla r< «>>V <nj i 4^L J£ Lajo*. 
(jad_ll (dJj L?~ l ^‘ -3 0 J 1 CxiLlLil j! j Mir. ^liJ! (jUj-SJI 


. JLaaVL j_uua 4x.LuuJI IjCjILv I 


cl<jI£j i(4_u! JJI-4.JVI) aaSLuLajajVI 3j^>.VI <jc. i Ul-L cJLLaj 

3j»^>.VI oJlAj . j_<_uLlII jjJiJI JlIa aajaiJI La La ^IiJ|-3-jSm ^jaiJL 4 _«Lc j-ua 



J^Leaa gl / ,.1 jj) CaLcLuJI J3 Ja CuaL£j 809 ^Lc. jLLjLiu jjLIja-c^U .}! Jlsu 
1 $ K tj ^j-uISLlo 1 $ i tt£i ) *Lila tjj* Jljjuj t (<lL^L_uJI CjIjSJJ 


. 4oJT 4x. L_u j5a 


Cu-JLaiaj i _ T aJI J_J^l_LA 4X.L.4J J^JLj j-LojJ 4 <7J <7*>- <Lc.LuJ ^ JlS Ij 

• 1335 4—Lt-u Cj j^Lti 3 CjLcLJI ja c > ilSj Visconti ^- 03 ^ >m < 4 j 1 ^ 

BjLJuVI (J-ILo tjtajLUJl IjcA J-j-S L« ^1 £a>ja a ♦ LI 3 CjljLful cJLlAj 
* j»j>J!) ^ Dante Alighieri ^j-j-astalll LajjjI La <tc.Luu 

j_lc. 11320 4-Lt-u ^JlI jjv ^jJI 3 _Aj (4_i^JVt Lj-uaj^J! j - 0 oJLJI 

CjLc.1 t m II j! JL^J-U (j-« j5Jj ♦ L^j ‘-^Lusjl La jJ JjU 4a 1 

J}U* Cuaj-seTa-ul Ju 3 escapements oa^Laj^U uLaLi^^j 3 JLSjVL j.u.ua 

4_aL*JI CjIcLoJI j^j-u^ ^Jlc Jl>.j 51 j-CiC. jaljJI jjJjJI j-c JjVl L-aoAlJI 
(Jt*aa Jlj^aoj J ^ Mij L^aaa ^2j Laj i I 350 4_Lluj Ljjl jaa 4 JjLlLq ^Lea I 

- jjL>~<tl ^yn 4_>.j JlII ^JlA ^JLljJ jLajJI j-« I a 3 ^jj-tTu-u 1 4a I <—*aj V 

£■ LAj 4—qI Jl otJa<-uI I J u i_^-> j J mi *1 d<—>15L^ 4aJVI CjLc.Lt.uJI ^0^1 Lai 

CjLc.LuuJ! joxT ^1 (jy>» joa LaJ^C I ua-fl Laj t^Lc. <LLa-t-u^a-L 
ojL^a 3 U^iLmJI JLljV! 3^LL Ijl^o jjk IjlJ,I !j-a> iljut LlojJ (J /^-Ti 
4 JUuJLu ^Jl 4 JL?cjlj 4lo_ijj_t3 a I. L a 4j A U ^JLav aL,„l j < JjJ ju ^JLojVI 

4x. j.uuJL jujJjuJI aJuLLuj a I ,Ltl jljjJ 03^ 4JjLoeJJj .4£.LuiJI Jj 3 ja j-® 

^j-ul^-ua J <a ♦"< < «ij 3ja Jutit 4cj-cuJ JLojVI jx. SjaLoaJI 4^LLaJI J 3 m < «a ^ jy l]l 

ja^-Jaaijoat-cj t^ajj I 'LuAa . aa^LajVI ■ L .. ^ ^_<_uL l^jju 



00 




6*jjSJI 6xLuuJI ^Jj 6 <-ujju0uwJI fcJgj-oJI QjO 






^ ^ 0^1 

^ < imjJl jJjljscj ((jljjJ-II 4la^L_a]| JLSjVI 4jl 3 jGj) CjI m < .it' 

(jLijL-LTu <Lj_ 3 ^lTJu!U 7i i n JjJlJuJI (ji (^jscjlI! jl) 
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gjjLJI jo* SjSi 


L^e_^-<_uj c^l%j 4 JjjlU! ^>.jLj U.K ^_cu_lj^JI j L_^Liul 

(^jLuIjl J.UU cjVjula) 4JL_Lil.l cdj^JI 4 JL_uJl_u g-i t*^ i < i_ ^LWjVLi Cr< _u 7 ujJ! 

4_jl3IjJI 3j_3J1 1 <>nl ^ ^j_3jj ^LcVt 4 jl 3 Jo ^HJlj 

LaJiir~ i a a £)£Lj ^-1 (JjJlLlII <j I ‘ £jSL!j) . JjJlLJI 4_la^ Lst-slI 

(JlLc t3jL>.lj 4 _uIj L^jJua 4 tV< r a 4:9.} Jjjjlu 4x.L_uJ1 ^lC.j-uj ^SL^ T tlJ 

(j-ujJLlI j ( JlJj_j Lo j I 1 4 ( t a 4_j1_<4J^Lj Juu VI j $ k»j JjJlIJI I JJt 

Lu-ulj I. g. Ij^-o]I ijy l £- Lu-uIj jI 1 j34I 4_lj^j ^£a £j I £)SLcj ^ * <mjJl 

1 3 I ♦ -o t^LcVI jjJlJJ t"> t <ia ^>-oL!Sj 4Iji nil) ^1:9 

^ I ^ <JL3jVI 4jj-<-oj ^ j.* 

4 o ~ ( A 3 J-C cdllA (j]^) j I ^J-LJJ 1 4-C LJ I ^-Lt-U JjLJSO (Jlx_L5t_J 

- j 1 ,,r> cjLcL<-oJ 1 djub pj m 

I jLjfcj . Ju9 ^ jr _Lu-a Cj^Lojl ^yJj-^)J^jLc.-J J Mil (jl JuVj 

4 I 088 4_u_u ^JlI jjv ^Jl 4itJjLj ^juuLes lLsij U, ^ ^£i i__9< t-> . < >. 11 
Cjl^_La_3j £<_Li_LJ ^>Lc_1 i^yC. 3jLui J-&J . 4_uLc 4_C. L_u U^J>. ^ < 

4 i Mil Ml t ^-^-l-UJ dt- L StJ (jyic <t-> * l's*> Lt-ULa IjI Jl 3-0 4jJJ ^JL . *m /JJQ 

Ltla-il £jjQ Jl>. jIjlS^j ^Jl31ILj ^j_oj)jJl!l 

j->- CjIjjjJI <>JlA (j-fl 3jj^ jJl_uj . 4^1_c S^LcI C-t- u tJ 

!j_A J 4 » i t ^JL-^ Ijlj! jj!ut]| (jlj i4_c.L_uJ! j_jj 

^<u (j-^j ^5 I Jl& {j\ Lu^-oj j^JJ .1 

.ciJJjJ (^jljJl! 11 j_A 4 jI j)U Mil Cj>LLjI ^jj^ia 

Salisbury 4_uljjul£’ 4^Lu jjTJL>o] ^ 4 _j^Lj 4 x.L^ ^j^tj 


j 4-C.l <.m1I 


6 1 


. 1382 ^Lc L^iejjLj tCathedral 

3jlc cjjlUI cjIj^ L^io j^>o 

. 4 -lL uoVI LgjjLa £jjq i Mjtl 
> ^1 Wells Cathedral jJLj 2L^|jjG^ 2 LiU eJljUj 

LjJU. ur^3 ' ^yTo- 4_4 jI^ CjI^-L<- aJ 

JuJl>JI {jA 4jjJu 4^.Lu-o L * - l ^ > . 4_cjJl3JI CjLcLjJ! oJJb .^JuL 

^ j^ g.L lllojI . 4^Li 4_L^a ^ ^-^jl V| ^juLc^ JljLj 

L^Jlc Dondi clock 4_cLu 




ciLIi Ju, 
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6s_ijiJI 6xLuuJI ^Jj 6^ujju0uijjJI dJgjjoJI qjo 


3 *^3 j n d <t j'i a 4x.Lt.uJ I * 1364 4_Lt_u L^juLuo 

&^-3 (^jI^- a) 4 jvjJla 4_jjLu 4jl.h.u ^yic, ^^Tt^oj i^.iLaJI (jjtL^JJIj 

miXJ £_>jl 4 a < «3 a LLus ( JT lx cJSjJI (jrijj La£ tc-t^lj£Ulj j-a-aJI 

11 11 4x.Lt.uJ' t?jL^uitj (j) JL^jj t LjJLLaj] L^juL-o (jl£j. 4xL^ 

♦ lj-u^ L^JLaj t _ jr lx *LaJixLa L^jI ^_ ;r L>J' ( j-a ctt- LV t La Lx j mi c. 43-uj 
3 " ^JL>. f (JL*-1 j> cj-s—uzsj ^"'I cjLxLuuJI CujL^ Ijl>> 4-L.laj 

V _}L^J ^ylx JuJl>JI ^gj^Lu-^JI lLUj dLl£ ^jJj-j-tix. ^LJI 

CjLcLuu j t'tiC. jjIjJ! (jj-aJI C<-*-Ltx» (jy^l CjLxLuuJI ^JajLAj-LuajI 
4_a CjLxLijJ! L'j *^h* LT^ o' Ju9 L$jI 

Q6T * ^UlJ! ^3 ^aJj ^I JlscIujj^U ij^3 t<Lalx 

i-jjJix) <_jjL3x CjL} 4ljl4 4_Jj_La dsLxLuu ciJLufc ^3 (jjj tc_jjLx*j jl 4 jv 
4_a Llj 4-aj3z3-uu-a ^3 ^J JpLajJI c_jjL3x ciJJj <4 xLuj JSLI Jl>Jj 
. j_tHx. ^jI^JI ^jj 3'' ^£i c» » '(t**> JJ* O-tiitx j_jLoJI 
^Uajj 4 j'IjL , „Vl Jj^X Cj^LL' - L> ■, >> a ^Jx CjIjJo ^^Ull CjLlLxII' CujL£j 
t<LajLxLa jjujLlS CjIjjLj (j-^L»J,l JS)j»Ld 4jj-*-^ 4^Lu^VL < mU 
.rl L ^Vl CujLSL^ t 'j-L.t£~ IjLtlu C-JlIj Jl£ ^J 4:3jJl > ^-L»J 4i^ ljub 
Cxjl^ ciJJi ^_cj . 4jtjLti» Jl>.IjJI ^^_jJI 4 j4J 3j, mix (Jua^L* ^ jy IlJl 

2LxUxvVI 2LLSLU ^ Ijj^j c^ikjl Jui? 4 j^ a 4J^?I olxLJI 

4jmi 4 Mitl (Jjlj-ll (j-a L*xj ^Laxl ^3 ^J (j]j t^jlUittiH c_jLtj^Dlj ?.LjixVI (jrU 

cjLxLuuJI ^Llxd Jjuj . cjLxLuuJI iHJj 4^j jLlo-V ^jLtlLuuj ^<Jlj 4_t^.L>.^JIj 
^Lxlul 4 JjL5c-« tiJJjL^j CjI m < M'aOfl (JL>.jV La I Ljjjl 

IjLl^ ^^ '1 aj) (]^_jJLUj^I ^j-a ^.jJt <_ylxj t^j>.LljJ ^^J^. <—JlaJI 

4-tuoL^e.jj t4_LJjJj>J' LuUt (jJ-a ^yuu ^jL^ ^Lci-aJI 

1 ^jj4jj>. lxjI jlaj C^txaJI 4 jLL l^lloI La ^jlxj-tjj 11 

. CjLxLuxJI tjy juL-o 

JjJj ^jX C^jJI (J-Oe-uuJ 4^ jJI ^j-a J^jj-a t nt l 

j-jLuo jjfcj-Peter Henlein jJLu 4 jl^!jJ! 3jxJl L^xxd^j JL3j>LJ 

^y_IlLiJj_j_jj_U_j ^_t_t.a3 4_X Luu £-J-u3 ^j_a ^j-a CjLxLuall 

t4 L> 3 ttl <?Jul> Jjj>- Jji^JI £)-a £(jj-3j jjJlj) .JLalo^VI 4 j>.j (jy^x 11 5 104 < < .1 
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gjjLJI jo* Sjli 


cjLlLl»-l«-uJ 1 LJLUjJ c' 3 3 <«-*> cjLcLcJI L* -laI^-J uiL^ 

£c_jjLjJ 1 ciU5 j-jvj-j ^liLaj 4 jI J^uj (jlj tj. miT. (^u^aL^Jt <jj-3JI 
^ Leonardo da vinci ^ mi ? 4 lj j^jLjj_jJ oIj^ju* uy^ u-^- 
cU^ljJl 3j_3JI <JjiLju / a ^lc (^1 ^LcLuuil i_iIj_jLjj 3 ^£Lj ^j_ulS-Js 1 Uj U 4-" 

<Lj^-jj^JI 4^1 <,,» 3j_Jllj (90 -1485 ^>. t4x.L_u 

»1_L_i_I 1 d^jjl IjSLaj 1 a**. S^,,, j_a JL3jV! 4_cL_u 

JljJI CjLcL_aj CjJl^-o \-<S . 4j9LjI j^b jjn.t^o I 4_d^_La J^jLv CjLcL_4j 

Jjl ! J-5J-4 <>£j (jjj 11510 ^Lc j_*_» 3JjV ^ 

. LJLLajJ jl UjU! j_A J_Aj 4_l3 C.i.xj.i^2i 
4-uLt£ aJ5Ltii-a Igjif, L-JjuJI ^j-c Jlj*^ <j-4j 

^ j j L> tl 0-° (obi^ 1 _$D ^ 3 ( "" A 3 Jl>.3j£ 

^j-c c_jjIL3j (j^>» Ig ?r. l_3JJI 4JUli5Ld drL>- j-& 1 L Jl>. 3j_3JI <?1 la ^jL^j 

»L> ♦ >>. !1 p lL >4-C.l «.ill (-ilj-uj 3 j£Lj :(j^Lv 4K Mill £ju3JJ . g.1 ^"mVI 

JIjU j 4 ju«VI \jjK ^_aI Lclcdj^jjJt 3^£-i cl*jI£j Stack Freed 

4 < 3" U CjLcLtjjJI * ) ljr ^ I j_A l—Lo jj (^l>. Luj-3j j- uJ u (jjj 4 »* < m a 

^Lo- (_3 Jl5C_J^ 4-LlA ^ 1 C. J. \ 9 ts~> 3LlJu I 4 C-4-LU c£!j_JjjJL^ . ^_U-^JI 

-LjI^_1j ((JjJLa) 4jb c ’ 3j£L 4 3 j 4_S 4 i mi! mi j! 

LiJj_ujJI (_3J (J-aTtSLj 4^1 ^_A t a j 3j 3j£L3]|j . LocjjJG ^ 

4^LalII dla IJlu Oy>-J ij-Lu^^/i j,U3tl jl <>>a ^ jr 3 4 _jJl>- 3j^ 

4^.L_ujI j-La^ jLtia-43 4>L>o! 4jI JlL>.Lj 4_x^Ij 3jJu 9 t_ < < .Ti^vj 

. ^^lll 41 Mil mi! 3Jj-3_UI 3j-3il 4JjL»-c ^ylc J-4JU cilljuj 4^jljjjJ! ^ 

jjfc cdj-jjjJ! ar, jU" Jjl J <^4 3 jLc 4_jJ! 

(^jTl>oj t^4-c.L-uJI . ^-1J-J (Jocob Czech t^ljnil t_j j-3ju 

3j-5Lj c.<_4u V V"< ( 11 1 4^^jla 4_c.L_4j tiJLLA) . 1525 1 ^\ C ^b-^ J 3 cr^ 

^jjLlil I -LA 4_2t_4-o ^j| ^-lC. 4 I 504 4—L<-o ^Jj ciJj^jjJI 

.(•ciLSi 

ebb «^tl 3l^V £jliis_4 Jjl 

^ jy i£. j-uQil ^_jjJuJIj ^Ji-33 4 JLo^ 4jITl4J (jlii ciij-jjj ^Jj Lstij 4_l_u_ojJl 
4 Lh mII-LA I-LA 3jja J^L*3 I 4 i _ r ^4i_ujJI Ldj-jjjJI 


lOfl 





6*jjSJI 6xLuuJI ^Jj &-ujjuOuwJI oJgj-G-ll QjO 



CjI li (jj-J-C 4 » tU« <>n cr^ tiJj-ujJI 

(^JiJI i JlJLI ^Jl^uuJLI IJlJLI 1 JlSLa^ l_L5tJj Ji_j a! < < < ^_La_3 

CjLcL<-uJ 1 ^Lu-a ^j-u . 4-oJ l5cILcu-c 1 ^ tj tuiJj-jjjJI Sj^Lj 

. 3 JlJ JlC. Lol I 


oj j» <^>tl cjLcL^JI £^_uiuj LjI jul ciJj-ujJL j^-lJuj ^uJI 4 £j_>JI jj^Io 

(jjJill £)Lp*Vl ^iajua CjLcLjJI olXJb CxjI£j «4JLLSJI 1 jj mi 1 

CxjI£j 1 M(t Llii Jkfi d<-L4-<-u t 4 I «ta 11 CjLc. Lt-oJl (^J Ml C. !^yj jLcoJl 
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£jjUII j*c o^l 



•f 1088 j.1* (jJl £>-ji3 £>> uic. 'kjju^e SjSIS 4^1^ 


(jJI cjUL^J! (>« gj_U| tjuk lo _UVl 4^*11 ^ a^Lu lJLjJ.1 

^jsJLb I g I>|» Ij-JI jbV Ij JjjJaJI oLaj-ulSLix-s L4I0 j_u£j-<tLsj_<iU 4_b^JI 
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6sjjiJI 6 xLuuJI yj\\ 6^ujju0lujJI dJgjjoJI QjO 


. 4_3jjI t t\c. ^a jl £ja *>LLj S^Lse-a L^1£j tc-jV^-L^ul 4u3 

L^_jjJlSj CjIcLuJI <uLLa ^y-lc. «Ll j^Jlu £)l ^Jl-iJjj 

1 $ Ml 3 *1 fiLljUl tJJ* tj£3 L$jL^ 1 Ig* Ll Igl *C, jlji 4~ ( »Vl 

^1 J_>. ^1 JjUlJ (j-uJjLdJU f U -u T tJ L^j| jl <L_UJ»Jl CjLc.L_l l_£_JI ^y-o T aJ ^pJI 

C*itlu3j . ^LjjjVl O.Q. {jA CjL-O^J q (I g -%.J ij t*> 311 O-Q- Qa CjLus^j jJ 

jl (j^JI diLcL_u) 4 -cu^j (j£LduJI Ijl^j (4_a_La_La) ^j?cj>JI 4_3_j^Js c-SLu^l L$J_a 

tLj^Lj j\ jri.IL usj-j Laj-L^ (jl^ L*jjj . (Canister watches 3j j ♦ tl l-JjlII 
CjL>.j^ cr^J^ < * < I L ~ ~ d<_)L^ ^-J_c tciJJ5 j_3tj jl 4_us^j L^cLajjlj 

*LL_c j_£j <j_a juV (jl£j . Lc. jj ui Jj9| CujI^ L^jI Uf> /a ♦ /,^!I 
^Lol 4-LUJ CjLcL_U Qcfi *J (j I Igakt A {jA J>j) <<Q 31,1 (jl£j . UxjSjJI 3* IjJi] 4-t-UJl 
<j-ujVL LLpJj-Jjl^ ^_uI£Llo jl jl ju^U (jl LoL^ 

ijr 5LJ 3j_ lT l£ 3j— LJL-uo ujjJLIj 4- LlL 4^Lc_j 4_Ljj^_a 3^Lc l-JLlII cLL£j . L*_a 

0 Jufc CjLL^J . I ^JLc Lcj_a_cu-« (j>^SL (jL j j \ I ^.4-<-uJ 

»» Lie VI Ic-utlll cjLcLuJI 
CjLcL<_ u CLi-*-j-t^2i ^CLjL^j i^ja j utC. ^^LJI <—<jl La^ 

4Jj ja 4_lI j-JA 3J uu^ja CjLcL- u Cxjl £^j .eiJj-ujJL ^_u_uj ^HJI 4_4 jL-3J1 

♦ 4-Ll4^>» c 

^j)" mil Cjlli 4-C.L<-uJ' j_& JljJlscIJI {ja Jjj j^li 1600 (jy-JlJ->- 

-^P-tTn.uj (jl cjLcL-oJI ^ 5^^ Ij-A«3^-JuL-^ 4 -u^L>JL j-llu3 JjUI 

^ 1 c. jujuio ^lL_u ^L^ 1 " 11 ^'^ LujI-^JLJLI ^J-lu-u 

L^jj^ Lr-^ * Luj-3j Jl^i 4j^L aJ^L jJLu ^jJI JjULI < <<tl cdJj 

3_cjJLl 3 jIjjJ! Lull (jyLi c^jil ct'-jjj L-luj c_jjJi*J! • 3Jl^jJI 4jl^I jJI 

.2LLJI cJL Ji-L 

-4u]*^l CjLcLuiII (^jVI 4_uuJI 4jL^j!Mu-II <LjI j^Juj ^jl ^-U (j-aj 

I J i I JuJlAJ jLutl ^JjJuiL CjLlI < nil £ju& C-U^-l-U3 |-l_Uj_3j 1650 ^Lc ^ylb^ 
jji£. IjuJLoI l£]Ll& ♦ ^Lj-la VI 4 j9JlI! qa (- • i ulCt a] L^JSLIj * Luj^j 
(JJ- 3JI ^—>* 1^ I ^!o* wA-J-il CjLc.L_o^ ( L^UJI CjL.L_o £jA Lu.li.iJ 

3j-^i,l ^LcuaJI jj£ . 4-LlL ^5Lqj VI I qa J^jj ‘j •*'••*' (jjjjLjiJ! 

^Lc (^>*) 3juiJI dJJj J}L>* 4 juJlJI j-L_3JI j uj SJI Ijjjcuj I Ljjjl 3jLa 
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gjjUJI a [*j}\ 6jSi 


t 4 JLla *L>. La 1 ^«* Ij* /.^>4 4 (1650 

3j_o5J1 cjLc.L_o]I 4_cI_u-£ 3 ^LJI ^jh»U ^jlSIlI! ^1 J-Slli 
(jf Lj^j! 151-^j-jlJI Ij_A Lauj oj (j! (jrSu-y tJjJ-uil £j j^\ 4j 
( jjJJI 4jL$j JlIc ^_j ^ jJI ^j_L_uJI ^ujJilJI L-t-ujUJl (jj^J 

(^jJIj .^LJtl Jj-S 45 ^Lc Ijlj ^jJ! <jLjJ^>. ^uj^j (jl tiU5 
4-L<-uJI ^j_c. 1 j jjJlj 1 ^ i -•>■" 44_L_uJI (Jj_LaJ IjLut-a LajJ 365 _JI o j_rtJI 
14 j I I jJub 5! 41 CjjLaHll I jufc £)l , 4j mi 4 mJ1 

^Jl-o ^ 1 ^ Iji j j ^ ^-LLa I jJl3-4_u_u 128 J_aL 5 jl 4 4-L<-ai I ijr £ 4 _jjIj 
&£. Jlju£.Vl jJbj j^LJtl wLaj ^LJI (jj-SJI JjJLjtjj 

.Venerablle ((J-se-jJlI Jl_j_j» 1 ... 4_jlsIj 4 «Ll 4 _o <J£ ^LjI 

£J3J L$_4 « 1 ^yC. U ^yil J5)^_dJI J-lIlC. lLJLJI (jjJJI 

De «i£j) *< < m tt ^jjJLJI ^p\uus l» <QJLjjj 4_)Li5 ^1\ Roger Bacon ^jj- SLu j^>*j)j 
4JjUt_a j, Mtr. (j^aLkJI ^jJJI ^ Reformatione Calendri 

Sixtus IV j_jIjJI (J-UJ) ~ M.< M. LjLJI 4_Lj£. ^jJI ^^JLail J-lI^.1 LaJu£. fUjITJI 

. 4jjj^_uaJI Cj Ij-ujCJ I >_aL«-u->J 

^L-qJI ‘Gregory XIII j mi c. tlJUJI LjLJI 

J_L>.J 4^J**- I^Jl 4 _«_ uaJ_4 ^JjJlJI £x!dJ ! J^>«J (^JJI J-A 4^ Mir. 

^-ujlJIj .^_JI <Lo JiitlLtJiJ (^jJI Ljjj?cj^_>JI p \j \ 1 I jjtj 4 4-a.Ic 4-4-t-ul 

fibLj ^ jy lJI BJlcLSJI JL^jl j_& ^jLJ^x ^ jJI ^ t MjljJI 

(JLlU Jji «u L ^. 1700 ^Lc.) Century year 4 _jJjj_^ 4 i mi jLq^.1 (jr SuJj V 
^l_L*-o IjlAj 4400 ^ I r. 4 mi <7 tl t i^i IL J-j-Sj CxjI^ 151 ^1 4 I 4_u_u 

^_42J ^.1 Us /tl | jjt . ^Lc 4 jL^jujI 4-4.44-u^ CjIIj_u_u (j_4 ^LjI 4j^Lj ■ t-^l 7) , ,.| 

J^LL-uL 4^l>.T Jjjuu 4_L<-u 3323 jo.lj V LLiiw 

-l_4_Jj J-<-saj (jl LJ 151-jM^J.I 4000 4 i mi t ^j-saL^Jl 4-4.o-L.i5JI 4 m nil 

. (4-Lqo 20,000^ JL>. I j ^1 1 t^>^.t I Jla I_4-«) 

j_A I ^uj^lJI 4 jJl>.1 Lu5jJ Ju!h 1 jl>»T j-t-Ju 4_4Jj 
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6sjjiJI 6 xLujJI yj\\ 6^umj0lujJI dJgjjoJI QjO 


J_^ yixj-u ! If, 4 _^_jI_£ Cj 1_1 Lz_u_>. (^£|) ^ ^ s\ s>\ | (^_u_uJI 

- a A j 11 j_tc. Jlc j_4 

Christopher e^j_zizl Cjlj-uilJI z>Ji$jj 

4_Aj_s 4 o miL c< i^H (_£JlI!) ^UVI ^y/^Lpij Clavius 

4_u_u ^^Lz-sdVI IjlA 4-uLa^J! <Lj5LjJpl£LJt jJLJI a CjjjS 1 i (4j^_a-3 
cj ju%-jLb . ^_l-ljuJI jL^cj! lJojI d<_jl£Lb 4 -uj Llz-ujjj-J I jJLlII Lai . 1582 
LajL_Lc) cLz-JjlJI yz ^_u£" ^- SL i 1752 4im ^ujJLzJI LuLLajj-j 

z LuLLaJ^J jcJjlj ^j-a- z/Vtt <JjJj| J I a~M i II y4 LajJ j niC. Jl>- 1 (_3 ju>. V <n 

(«^ mit. jl>.VI 1_LcLj I l_LjJI cjjLj zdiL^LseloJ yc. 

.djjil! i z 1917 ^Lc. y& VI ljuk LujzJj Jiitlij 

^ujJLjJI ylc- 3jlo-jJ! 3jL>JI aJjUJLl cl*jI£j 

Jl££. (jr ^ Lz_ajj-b y^ CxJJ l>. ^ylll ^_^-Lu_uL_»j! JL>olj 

(j-uj^-zaJ! (jlj) 1793 4_U_U (^jjiil Jj>oL3 .^yijVI 4jj^4^>JI 

j-lIlC. lUj \ j-L<.uJI OjI£j . (^jL_a]l ^LjlII y£ 4jjj^_^j>JI (j^Lc.1 yA 

^ J)to nj t(Jj) z^>3tI £_a j-dlu 4 j^-C.L i» * 1 3 z tiL j L * - l ^ > . 1 ^~h a z >n CjJ u£,Ij) lj_^_zl» 

CjIJlIjIj .BjljIj ^LT 4ILz_u 0j\ 4_z_u_a_>- ^L^l £_a z La^j J^L 

^jJI ^g_lil 1 z^nl (^Ji-II z((JjJLI/^-L^TL h-u 22) ^j2J^_>JI JIjO^VL) 4-Lz.aJI 

^U-lz-uJ I jU;tl _}L_u 4-Lt-U Oj-lIlC. ^ylal JJjwZl Juuj . jjlUuG z 3 • j 

^uj_3lJI J^Lul ^yil Cj^Lcj z3_jJLu-a_zijVI 3_c.jjj| 

. 1806 j-jLo Jj! ^-IjlLjI 
: 4j9_} I CjLc.L_u 

z^^Ljjjj?cj^j>JI ^ujJilzJ! ^1 Lcjj <Lt^ C-J [£ «Jl 1 1 4-z, al 3j C^jJ 1 I JlA y&j 

CjLujj-zjl*JI j^IjI LJLLs U, ^JlII GahleoGalili ^-iLJLv. 

^j>.jLjj ^11 (^ia 4 _l3I^_zij 4x.l < till 1 <yzza 4 3 JjJiIjJ! ^z>>j y* 

Ij3j_4j_4 LUc Juu L^_l£ .Pisa !j_U 4 _uIjJljI^ 4Jjjia 4 JL_zJL_uJ I 3U a 

4jj^yc fiLuLcjjJI <Lj5LjJjj 15JI 4 z znK II jL3li£,l z>jI£LjV LSjJljj (jlj) 
.Jjjlu cj!5 2^Lu, jiLziijI Jjl^j z(£)j£U L p»jVl 
4 3 z^Jj JuLlU ^L*JI ^1 Jiielu-oVI j zJjJlu CjI j 4_5 cj>.G 4^.L_u I j-±£- 
.(^>-jjm) 4-u.tL^.tTaJI (j^J! Laoji£. JjlU jI (j^-L<-aJI ^yJi (_3Liaj ijy ^j zepacto (2*) 
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gjjLJI jo* Sjli 


<jLu-cuJji' (jl£j I 4-Lt-u £j\.*-yuj ^JlI jjv Juu VI l^-^-laJ tCti 3 JJ 1<1 ,>> 

4 _cL_u mj.^> (^jJI jjfc (^JlIJ^JI ^Lj-iiil-^^ltfllChristian Huygens j_oe_uk 
. 4_jJjVl ^ -lL JLv jlSLs! 41 <;f. 1 Jm 3~ ( h< a t 1656 JjJuj Cal5 

3Jlj 4_j| VI 4 HjIj CjLj9J 3 Jlj 3^ j-b& j lA JjJlIj 31 £.*3 

^yjL^-ui]I Robert Hooke <-d j_a 31 J-^ToJ. I ( j-aj. ila-u-bJL 4 _uLj juu 

39,14 4JjId JJu 15 V 3J-9 (jl 1660 ^Lc. ^1 ^ *V*«Q ^jJI j_a (^j_LL>oVI 

c^j-Cj . J^-uJaJLj 3 JljvIj 4_uIj 4jLj3_} j_>Lu l^j^o c r tJj-3ll]l 4 j>.j 

<Luli]l ^1 Jiir~ t nl ^3 -lJu ^LjI (^JlII 3-A3 t<_^JLtl JjJ^j-ll Juu I_4_l 9 lj_A 

^^iyui c_jjL3_c ^_j tj-jl^jJI c_ijL 3£. ^I jiitTu-uI llx£j 41U3JJ L_ul_jJLo 
lj-a 4_j_jIj 4_*J£ 3L3 Uai' ?-L>.j) . CjLcL_uJI ^Ij-o (jr^ tdjJtil1 tj-cVl 4 jI_£j 
- (I *1 ' ** 4 (3 *LlcuJ 4_c. L<-u-U ^LJI p 1' " a 1 11 3-A (^1 14_u li] I 4_3_i3jJ! 
^Lc ^j-ujJI jljjl J^P^I l£^ >* O' 0-*J 

3I 4_jjlj_U 4JLse_C 4_jI ^ I & (jl_Lj>.VI p t^> ♦ as 4_jJI jLtfaJ Lo IjlAj . 1660 
oUni ^ 44 mi <-di5 JlIc j-ju-o ?3 Hairspring (J^ulOJI <_d>ujJI 

4_>JL-£33 JjV J< ni t i 4ja- U mi aj Sj^jLuai^ 31 ^1 L^j 51 . CjLcL^JI 

jl^I Thomas Tompion 3 j_l_i_aj_j Jj»J 3 .4jjJu^]| l.llv ^ l^JU^J 

^jJt 3-^3 4_sL£ j—jJLaoVI CjLcLt^JI 33-Jl tiljJb ^^-uaLa-a 

. 3-0 (jj3 _a ^Li^l ^_J^3 

CfcJU-tl ^^3 4_l*_J 3 1 ted 3 ^ (1660 ^Lc) Lu^-oj lg mi3 \ 4_L_uJI ^jlA <^93 

(^jJI j-A t^Ju] ^ CjIcL-oJI ^jtjLuo ju»-l William clement 
a MjU>, „1 .U i !>>[ 1 1 m 1 (jL^ ^jJI t( ^jlj5jVI 3I O-uJ.1 Cj>LLjVI 

. (4 3j<?Utl Cj La-j3 Ti !I ^y. aju 3VI LajLSfcTn.u.a JljLcj . Jj_xa_*JI 

(^jJI 3^ C.<-ui.I CjMijVI < U .,>> a 3 3Jl>.I 3JI 4jjliJt J3JLU ^^>JI 3I3 

Jlj^Lj J55 (Jj?) 3j_c J3V Lt5 U -0 Ij-at 4 jLa1I 4_3_x^ jJI CjLcLoJI 4_cL_u-o Jjl>- 
JljV 3-°3 /<d 3 j A U. 4 j>»3 Jlj ^jjLpj (^jJI ^^uiil Cui3IH 

11 JlA ^1 4^LbVLj3 . (^jlill J Atl jJaul-^ , (14 Mill (j-aj-J! . U , ^ JL>*^| 

Jl>JI (j- 4 [3-u^ J3I0 I 3Jlo J-autJI ^jlalLujj CjLcL_aj ^jSL^J.1 ^j- 4 ^-y-^ I 

J_t^3llt AJ3 .(J+UJ \m2 JL>J! I-4^ 4x.L_u j3LseIb V jJI ^y'L.VI 

j_u-saj) I Ju>- 3J t,o4 JJ3J 4J3 (J33-II 31 J3JLU ^ 1 JiitTu-uI ^j| ^1 
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6*jjSJI 6xLuuJI ^Jj 6 ^ujju 0 uijjJI 6JgjjoJI QjO 


J(°4 ji °3 Ijl>* Sj-u-aja Lljj 

La {jL-Cj, < (I 4_*_jLcu Cxjl£ ^1 3 Ja-£ 2 _UI CjLcL_u jl i_£>jJI CjI_C.L_u 

4-jJj-a- t JI 4JLg_LaJI CjLcL_u]| (JjsVl IjTlL>oI ^yh) L$j cJjn < »l 
4 _jI J-J <>Jufc C«jI£j . ^ l m>L JjLL L$]jJil)J L^jLJT JSLj C .4J - U 3J 

CxjL^ (jH-II “^1 jf <—iVjjJI 4_cL_uJI 4 JjglaJI 3j^ ?<«MI CjI5 4-C.L_uJI 
L^-Lu^j <_yl£. ^jjjjLSJI cuLVI jl^j ^_yJL. <i1jLa 3_}Lj L-JLLaJI jLjjl <_yh 1 m <» 
4_uLqj jl 4ti< m <_y]l (jLp-VI a (_y^ J_uaj ^ jJI L^Jjiajj . <Loj^UI 
^jjo> La lj T th > ol 1 ^*h jt Mij CjLcL_uJI 0 JlA cJsiilo*! ^1 Jl3! 

ciiij» Oliver gold smith c< j a <» 4 _cL_u l^la cLjI£j .^LajJI 

oJLJI £jjJ! ^_yh i lJ&jL^j . «<_jLJI aljj 3^ 4Jj)3t^U 4 _cLujJI 

oLU! ^JuLuai 35-^dlj jLkJijVI (j-a 4JL»j*a 4 jI Ju <t;< ^ £_jL_uJ! ^j_a 

i4j9jJI 4 jlIL £)I ^yLuj <j\£eAJb 4Jjj_LaJI 3^-iLu-aJ! CjLc.L_o ij\ 

. 3jL>JI L_kj_uaJI ^Ll cJsjJI Jj L^jI II LaL^jLt-usI VI 
^yJLc. Jl>*Ij ^jL_uj l_4J 4 Jj^ 3 3jLj 3^ ‘-LLi :JjJiijJI ^Jl^j <^1 IjlA 
^_u_u_jJ! ^j_a . L_a3ju».lj 4 _jjIj^_».Jj 4_cLcuJI (J_*_>iJ 4_l^jjJ! ^j_a lJjJVI 
(_yJuLi-0 £)| j^LC. LjJU 4 JjJ uu (3^XJ <±*-L3fcJ JjjLuil J-33 <_yJI 
I JlSLaj (jl jJmJ I I JlA ♦" ^ 4-^LuLajjjl 3^l>^ |CjLlL_uJI 

V 1 U i <>> a 1715 ^Lc <_yh ^>lLl ^jJI George Graham ^LaIjj>. ^j^>. 

-jl JljjVI 4 K mi a t—'-L>o (^jJI Ci uU <U« ts~i all 3 n SjLui j-Aj Lo^L>ojl 

JJl^j I jlh . (_y_2_j_jj aLcj 4 _l£ ^3j Lu_uLt_j VjJlu 1721 4 ( iii ^Tuj I ^j_a 
(jl^ Liiljuj JjJluJI J^jj£j_a ^^iiejl 3jtj^>JI 4->-jJ ^Lajjl 4 _^c_uj ^Ltlll 

£jLJI 3^>dl I Jufc . d , „ a\ j| JlSJLL J^ldl ^£^_a ^SjUllju 4^Lcj ^_yh JaJjJI JJL4J 

JL>JI La^ tJsa_jL>Jl CjLcL<_u j La Jlirl < m a JljLa 

3j-ll ^Ljklj^. <zjIjLj>ij 1 ^aj . ^y^.L>ojl^LII < L t • is ^ 11 4-n.uJJL 

cit-Ls&j 11725 ^Lc ^yJI y>* JLaSLII Jl>. ^yJI jlJI CjLcL_o] ^yj|jL, >.V1. L , < 

. Jji !jj (j£. K « <m ,Jjf W 

Ijl j a. j-jl mi^ (jl , , i (j^o John Harrison tjj mijjLa (j>^ j 

ji (JjJ-LjJI jjk jl^j>JI ljuij . 1725 j»Lc. (j-3 1 n l~ie-a I j i>ij^»j L^LuLojjji 



gjjLJI jo* SjSi 


(j^Lstiilj i j r A 4jjl jILa < «>>3 4_t_«.uJ ^j_A c-j / 1 ^ 11 i4j Jlj Ju>j| 4£LnTu-l' 

. J^LoJL 

CtldOl CjIjuJlscILII JuJutil t^yC. Vj*< < <1 a £)j_<_uJjLfc Jlajj 

1 ^*( i a aLljI 4-c.L.uJ' ^ 3j_3Jl ^Uajj 4173 0 ^Lc ^ 3^1j»j>JI 

^£i 1 ^ A ^Lu I 3 jLc lJlsJJjILILj j.j «<n 3 j_j_iSLII 4-c.L<-uJI) . 1734 

t 4_3jLUl 4j0jJI Cjlii CjLcLoJI j| 4- l ^ L lI1 CjIcLoJI ^ 4-uslitJj 4-u.t.A CjVLv 
j*Lta_} ^ <>w 3 jj . JJ-Sj-j j ( m ( jr 3 j, a~ i in (jl L4J 4 1 mi ftlj ^J,l OJ^ 



4 m3 > mH <4_j£ Jl>-j3 ^ jJI (JjlaJI Ja->- JujLstlj ^a > >n (j-*J .4_3 j-oL*JI 



4_3-jL_uJ! 3j-uSJI cjI^LJ! o? 4-lSLtiiIl c^l£j 


4_c3c_Jd 3 Jlj JlC. Jh'J->* Cc<I2>j-C.j )4j 3 jJI lLLlaU 4j-5t_«il t jj 

4j 4 ir. ^j-oJLjc-oj 4CjLaj5l>.j *03^^jJ-a 1 $ 11 JlcI <<o4 1598 JlLa 



j^>J! ^ 

LaJl tjjj Mir. LfcjJuS 3 j^L>. 1714 ^Lc ^ jr 3 4 _uLUj^_lJ! <Laj£L>JI CjJlx^jj 
1^ ]n ni (jj-caJj 1—A (jj^* . 4_<_u_3j 4- u - J jJL-uVI CjL^_u_>JI 

4^JLL^_A lLJ I^_ILaj_1 ^3jL£ 44^t_Us I c_Jl_mi aLsjJLJ 4jLjjv. ^j_A 

jjj 4^1 J^ts) I ^a-3j Jj3~!l ^ir <<MI jILajjjj^LJI £)1£j j,j 1 <n 

3jLl£. j_Aj -4 jL^J 4 L« Jl>. LscjwLj (^LLsj (j\juu-u 

^tc^LLall 4 jI_ 4 j 4l«l^ LaJl (jJj-iua]L»-3j,u^ 4_c.L^j 

j^jJL .4JIj-oI Jj-4-sx5til LojL^IlII 1773 cxlliLlI 

La j Jl3j c_Jl^JI (j_A LiJ^-U^JJ 4_u_u_>i_l I 4 _lC.,jJJI ^Jl 4 j>- L>o ^j| 

.cjLcL_uJI ^_ L ua 4_t<oL>J! 4 j!jjJs 

j_jJL>ijVl CjLc.1 < II II J-JLjL^ 3 ^ jj-AiilJI (jj_3JI J>U. 

. 4^ jJI jj-A 3 jJl C la 1 4jj_^_j Cj !J^l-AJJ> n ^-3ilj 




6ujbll 6xLuuJI ^Jj 6ujuju0uujJ I dJgjjoJI QjO 


4x.L_u ^LuL Ljt^ 4uJLL_c CjLcL^JI £jLus 4x.IjU 

j. L <bj 31 td-tlll *LjI cLsjJI 1^3jpa 3^ l-£jju 3I cj»cU 3j-u£ 

j-jj_SJ Jjal pL. j ** ** ^jIjJI £jjJi]! 3- 0 cl jbl j . jjJJI 3c Lb I ^1 L^.L^> 

Lcl 3 j-j_j^JI 4_lLlUI cjLc.L_uJI ^j<wVi j mi c. j_^LJI pL>.j 

. i"\j <^tl j| q ii^itL cLajJI ^IkiLi jl /1 ^l-Ll \ cj-ib 
j-p-j-j <j.1 clll jljjU 3jijj-c 4bU 1 4 -ll-u 3x.L_u cbluaJI I JlA JjIjI 3_cj 
3j mit. Clu <^1 4 c < m 3 c L_lc 2LlLuJI . Lu^_3j 1400 ^Lc ^1 L^JcjjL 
JS J ilc. cjb _}j_c i4 Jljj_LJI cl~ Mill ^LJ CuiijJI b3j_*_c ^_lHJ 4_c.L_u 
^-jJI Jl».jj) 3L-^pl L^o Jl3t~ 1 njt C.jijulus Lpl J^jit 3 03^} -*^^3 .4x.L_u 
^^JL c VI (^j b >o V Lull 3^3 3ij (j-u^ilL l^ScIpa 3 ^Lcj pill Jj^-3 cjLcL_u 

(. 1 ^ 1 mi 4 4_C L_u 3j miT. ^"lo I 

4-t.c-tTu pLc. ^jbo lLjL>JI CjLcL-u dul£ t jHc £_jL_uJI 3p*J I 3-° c I Jblj 
3-^ 4-Tljl.ij L 4 J Lcl i4bJLie_c Jplpaj Pcju 3 ^ ^pcll Ij-Aj ♦ ^^ A p 

1—L u c J3LL (j- 4 ScLtbVL jl tjljJ pL. 4 j^JlC ^LIpS J3L>. cj-<b 

.£CJpuJ! p3j_C. 4_<2Jp2J jljuv I L.J.I ‘ LI A , „\ \ pL>- J! /3 41 A ", 
^C-pLcL-u IjJLuJCJ (j* 03^r 1 -^ ^1-C.LuJI i _ r AjLu3 (jbju 3^ Lc-Luj 

L_uI^j>.I L^_l£ 33-^^ ^^Vl jC^bju 31^ i^LuJI V ^ybv- 4bcL^ 4 -lLlUI 

V (jj-bJ! cjLcLujJI lIIjj 4>jla 3U 3^jbllj .4_3 JLLc LUJl 

JsDjuubJ,! C-l£ jJI Lpl^Ju 3LG JuLLp-j 1 gL4ip»l JlLu jl VI Lj_us CjJl>«j 
. ibcL-oil ^Ljfj cjLcLuJL 

:3^pl^UL 

I3j_p_uaJI cjLcLoJIj 3j-u5kJI cjLcLJI ijr *_jLu3 ^_j_cp. 3' ^3 
CjLcLuJI cLujIj /c-j-c-uaj 3 I VI iLcjIj 4^jJI CjL>.j_} (jylc. I IjjlLlj 3I (jrL- 

Lo-ilj t4JjLLaJI ^LjVI ^jil C-.«JLaeJ ^JlII j-pVl 1 3,, j_<fc 3^ 4_3_pjJI 

.^p>L>. 4_p j_j 4-tSLm 3 j-uj3LIj tcLp^LJ cipiil cjLcL_u ^gIr.Liu 3 ^ 

3A_l£Lbc l_djJLc 4 j^L 4jLc.J Cl>J 4-U-ajjbJI CjLcLaJI 4-C.LL^> Cj^-AJjIj 
t—J1 3 I Mir. ^ojLjjJI^ j mi C. ^^cUJIj j u\C. ^jI^JI LiUI 






gjjUJI jail Sjifl 


lj) A \ C \a , ^ C 1 t \ Cc-LoJI £-1 ' >» r < oLcLaJI ^JuL^O 3 I 

cxjLftJt jj U~ tl LiUj cj! j cjLcL_J! ( y^ lJu>J ^LuL 

^-alaTu xU trococo ^JlII tiJjjLai! jlj-LaJ L_3j-taJ,l 

t*l \") c<-jl£j . 4_3S_^_JI p ^ ^-.uTuJJ 4_bj) J «LLd^Lj ^j-C. L^J i^j-uuJ 3 I cillil 

JJ CjLcL_u j! JsaaL>JI (jy ic CjLcL_u Lcj L_uL_ul CjLcL^JI 

pL3j Cu_j_^t_j j2iJI j a 4- 11 ( j_a 1 ^ i3juia_Lc ^Ic. jl BLajdl 

IjljI 4_3tjLi pJ 4JbjlaJl (JjjLuaaJI CjI j CjLcL^uJI £)I ciLJj :4 -l uojVI (_ylc 
(jl^ 4-iSLUl CjLcL-uJI cdJj j-u^J * Jjlflfl L^-Lo jJaas c 

<j_c, 4 _j »~ < iij (_£Jl!! j A «^sVl ,,. ^ ■ a si^LLaj 

pi kr.j U*Ua jJkVI 1^ <>>♦; (jl£j tormolu work 

3j) M ,<o c^L^Ls Ut .2 Uj£]! jU^Vl j? JJJU 1 33^ cJi^>LaJl 

JL^cl ^Lol 1 t j-jLiJl 3.* o^J . £y* ijr 3 (-^juaaJL 

3_* 4 l j<iV i 4J^I 2LjjJlI1 Ijuul 2Li3U^>Ul d^UI 

jLuo^j Cjj^IuIiI (jyltil J_L_3J1 i_lUj (j-AJ * 4_c. L_uJ I ^JLaLv. 1 ^ ^ ^ ^j_4 CjLjI^_l>J1 

^-Lrfcj-J i _ ;r jJlj Ml C. £jljJI ^j_uJjJ x*ll gll C<-»J-«a3 4_cL-aJl ciJJj ^JijjJl 

lj\ J_l 3 ^^a-uJjaail ciiUI ^KjoXI LjJjl ^jJLaaJLl 

.3Jjj_LaJI u CjLcLoJI CjLcLjJI £j3 

cjLcLJIj 3j_j_iSLI 1 oLcUoil L^_l3 cjj^HujI ^Ull 3jH^JI oj^t o_jIS^ 

J 3 ) 4_tSL^_4 C.'-zz—u^2i I CjLcL_oJI ^JlAj . LoLijl JJjj 3j_jJLaaJl 
c.<-4-4.t^o i 1676 pl-^ l)3j 1 *>«Hj 4 m mi 11 3jljj->JIj 3^^ 4_3jj_Ls 

tcdJ^ (Jlo-A . <L^I^ILLa pUul jl jLt^lj -Uj; »^U C-^jJlj ^.LU CLUlSXS 

t4_C.L_a]Lj C^jJl pLfcli 4 ^.L_u ^_Jj JllC 3*-^ 4oiL_aJl Cxjl^ 

l£\j* 4-C.l < nil Lot »4 ii h-V a 4^jLu tillli Juu ^LjjVl 3^ p^ 

4_AjiieILt^o 4JLxjs_i CjLcLuJI ^IjjIj CjLcLoJLj C^jJI ^j3 

• LjUJi lillj 

JLt^Vl c.4- l> . tiJJj <—JLLaJI pJ L_ajj^ j-lL 3^L^1 u^3 

CjLu-lluJI I^jIUSI ^yl^- ci^ u- 4 4 _ujJlI1 CjLcLuJI JuJiAil 

John jl!j_jj1 l£j J ^ ^ I CjLcLtjJl pl^ ^ OjJi]| 3-® 

1^11 4 11 pjLit^ (j n 1 ll 3I 0^*2 p^>Jl 4_3 _l2^ 4^.L_*j ts-ij Arnold 


I M 




6s_ijiJI 6xLuuJI ^Jj 6<-ujju0uwJ I 6Jgj-oJI QXi 


(j! 4_&Jj 4_p>. 4jLa_cu^>. 

J_^V! JoL 4^e_ t -u_j ^£LI ^_uJpL_ul 4_J_L>. 1000 £jtjJLo Ij^vI ^ 1 3"ij 

4-C.1 < m tl Cjj-Tt-tTu' (jl ^ j r, . 1 j < njj 3j ts\ 4 ajfca tl L^ia 

L^jai ^pill ^j-ojjLLaJI 

Lpj_a L>.4 _c.LjJI oJlA Jiixjj Lu^-oj 4_coj2j cJajJI I Jufc Lr 3) James Cox 
^yJT <j_u jjLU <j-a (l£>> 4 j_a) 1 ^j4 Lw automation 4_u! jJI 4 _l!V 1 <j_a 

^ c^_L^ ^iyU! ^ (JJ1I <( Q^SZ-ljj 

(j Mir. (j-cllLlI ^jja £j\hl\ ^-JjJI) Lu^-oj 4_«_u_3j IjlA lj T tL > ijl 

jj-Aj ^ ^Lj? 3^-iLij (j-Lc. 3^.1 -u! (j^jj (jjj 

. J>Ul LcLlLuI C.4.LS&J 3jlc.L3JI j 2c. jj j35 

CL<jI^ ^jJI <_3jJLIIj 4_jJjJJlI 4-C.L_uJI Jlaj j, mi c. ^j-^llLlI (jj-SJI 4 _jL$j £_aj 

1jt £ ^lTl-Lj 4x.L_uj J_, 3 Lb jJ.1 i_£j 4_c L_u CjJu>*I 31 . 4-lLc. 

■ "'j ^ ^ O’^* *<^U3 £-aj 3 .Utl (j-* 4_La_u_aJ jj_Ld 

(JJ-3JI JjIj? £_«_ulj pLLij CrLc ^5eIlU 4 CjLcLoJI 

. 4_pjj_a I Cxjl^ t ^ /< tj t4jjL3l_j ^-y>- jl t4jj-tL>oj CjLcLuoJI ^JlA / j. «~r 

3jl^.!j 3jl5cjJLI <> oLU! 

CjLcL^JI !Jj4 4_uL>. Cjj^vLa 3l . JjfcjJLl ^JlBUJI (JS> ^j-c 

jjLaJ ^JJ CjIj 4 9~l < ,t A ^\ j 

^j-c I^jlc . Jl^jlII dJJ3 {j-a III i^-fy ^JU^. 1 llj mi (jI 

cjLcL«-oJ 1 4-cl < ts^i 0! £~a ‘ 1750 3I 4_x5Lj^_^VI cjLc.L<-uJ! 

. tCjj^j^uj ijLiijj4_t^Litjj iQj 33 1 M a 4_L^_c c-oLS" 

^ Cj^ 4jVj eli terry I 1803 ^Lc 

^_La_S ^.1 Us /t La-p-a 4_c.L_u ^J] 4_$_<_u_3_a 3j_j_p CjLcLuuJ 4JLa_>Jp ^lUjl 

L^ i4_UJtJ C^J 3 JlJ^3 3Jl>Jj 4X.L.4J J_lus j_ppiJI {_yA *^jLJ jLjJLII 

U3!j Jl>a! JUJIo^ 

L^_l 3 ^ Jiir3 i a I pj u_ i mi->iJI £jjA 4_Cj'n/ifl 4 jLc.L_u 4^^>JI 


IIS 




£jjUII j*c o^l 
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fcjjiJI 6 xIjujJI ^Jj 6wUjju0uujJI dJgjjoJI QjO 



4-lL^. I 4] <tc.Loj Jjl L$j| JljLjJI jl ^ 1750 ^Lc. 

. LJ.Lc. jljL_oJ1 j 


CjLIa j-jJu-iaj I Juj l 3j-l. t5LI' CjLcL_oJI IS^A Ij . Juu 

. I J^\ <3, ^ jJI cAnLJ! 

IjLjfc (j_4 Cj_}L£ L- t - L g J* . 4_X^Jj_cVl CjLcLoJ! (j I ^t-UJ 
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gjjLJI jo* SjSi 


jlj-Ls CjI 4_*JLj 4-ftjJu CjLcLu C-o&Tu 1 tl t a', tss\\ 

qj) ^j < <>j David Rittenhouse ^ r<jj t^ Aj s 1 1 / ^ 

ol j 3 j-l-l£~ lLs-jLv IcL c^jl£ j_p>Vl I juk j_aj .Simon willard 

. 1800 ^Lc Juu 4 jj t ui CLlSz-ll& I t4_jJLu_ujJJ jj>oLJI 4_!T 4 t nil JjJlL 


:4^ialY5^M&JY4dUUf 

(jr-L^- CjI ‘m mi ->. j jJ>J U^>- <—dj-k ‘ J ‘"“C - OJ^t <J}LLj 

Louis 4 _j_5c_^_j d^-c^-IL>JLl (j-olj o^J *3j-uSLl! cjLcLuJI ^ j a </-n 
^lul 1823 j 1780 ^ n j ^ ><J> J_oju l£***-^ Breguet 

4-C.L.tJ' 4:9.} (jr Lc JaLl>JL l^-La JuJljlII (Jlsfcjj t4_^II CjLcIjIo*^?! ( j_a 

djujJiJt J}U* j-uSLII j-jjlaj (j£Lolj tCjLaj<^ll j» <<M1 

- ^ " if ^_<_uLjJI 

^<u 3 jljJl>JI escapements Cj^LLjVI «U d * ( j-a j-j££ (J^_j <j_aj 
j_A (j-a-t-aitlLa Ja-qj tiJllA (jl£ miT. £j_uLiH J}LL Igaja 

Double three legged gravity es-cj}LU! £jJ>jJtl J-33-II Cj}LL>I 

^_u 1*>- ^HJI) 3j-uSLII j.~l<-ijJ-^Tli-u^ 4^lL_u ^ I uA-j^Tn-u Mi capemeni 

< t*s i <11 1 cjjlsc-u-u . ((._ mi(jui^ jil Big Ben 

. 1852 ^Lc Lord Grimthorpe 

ciJIj-Lo. CjLcLuJI C<**- u,o I IJl>- 4_i^a_p.jJI CjLcL^JI IjLC L^_l£j 

cjy _Lc 5j) ~ mi j La js-L^I (JT Jt 4^jJI C-Ll£j .4_*JL 4.3 J_j ^-loTij 4jair. 1 
C - ls* — { - u2 I LaSj . 4l^i i nil 4_ujJ! V i J3tl j. tl Jjkl ^LoTlaI 

I Jlj>- a Aj AL> ^< ^jSLat cJJjlSLs 11 L .,^ ju£\ 4_aL ju «<L3tl 7>j 

CjLcLujJI ^_j_a_uaj jj-L Cj^_jJuj . dj-jJL-aJlj 3^_o5LII CjLcLujJI 4_cl_u-a 

CjLcL<- aJ 1 ^ 1 Jl^cZu-uI j-lIlC. j^uLi! Q^_ail CjLlLu^Ij ^j_a I JujLb iZj-u£J 1 

. L^JLLl j 4^^_>JI ( yc. t * *&" 4_jj>.L>.j (_jLl3 c.<->q aUj A^.t 1 5j_j_t5LII 

t4 _j_C. l_LuaJ! BjjJlil £j-a ^L>«J ^5LI 3j^ CjLcL_4j CaA-u-oj 

^j-JjLsLlJ! IJl_j Cu_£j_JI Ijl_A .jj-<-u_>JIj 4_jJ_jJlj>JI CjIjJsdLoJL^ 

4_uLu-a 4 .LlA ^ jr L- 4jj^e_La 4 jj mi^» (^JjLu-a 4£.Lu-a (jI j 
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6s_ijiJI 6xLuuJI ^Jj 6 <-ujju0uwJ I dJgjjoJI QjO 



^ jr -Loj_II (J_uL<_uVl J_A t to I (jV< CtjbjJ ^ -LU 3 1 1880 ^Lc. 

jjg < ^ I CjI ^J-UJ £->J I JlAJJ t l_£>j_t_u L) 3jL%lU 4Sl<^i] (^jLljlIJ 

JjLajI ^C. g. i_(j Vj_ uLg Jjla » U-^. I i4_jJj jJI CjI mi^LlU 

4_j_Lo^JI ^J-LdLLU 4_La «;l JlILjI <_ < > nJjVI JjJaJI tU-%. 4-g-ua^j ^Lc 
. JjisaJl <UjU-^. CjLvjJj 

£_<-uLlH 5j—L-tSUI cjLcLoJI 4-cLl/^> 4J_a^_jJLIj 
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gjjLJI jo* SjSi 


V 4_udLc. 4:9.} ^J! jJLi </...«»■ 4 4 _ujla ^ 

j^>J1 j jJL-aJI Carl Faberge 4 _l^.j_jI_ 3 Jjl£” j^Ju (j? l£> < - 0 
CjIj mi f « Jlu^ . 4_u_u^JI 4jjjla I^_j_c VI 3j_<_uVl »1 t^r,V 4 juJuJ1 4_u_3J1 
5j_o£JI cjLcL-JI Ijjlc. £-Lu2> 1917 3jjJ ^Tlv. ^ I 

3^_5t_A c_3jaiT<Jl ^JlA ^Jj . 4^lj_tI>J Q>] jl 4_ctuilj *tIj_«_u 3 jl>-L 3JI 
( _^_£ j 1 «>» <1 a_cj_Lua-« cxjI^ Jj k.jLsej>.V1j a-u-^rJI ^pl_*_Uj 
.cJsjJI O-C*. 4 j 9 jJI j_jjL*_a ^JLc 1 

c 4j_luLlu 1 3j U ^ 3j— l-lSLH oLcLJI i^T) lj j£ 4_JLjJI 3jU•>. JI c_<jI£j 

aJULtil 4_uL^£]l oLcLjJI cit3l£j. <LuLjj^J 1 4-c.L^JI (j7 _a 3j U •>.JI olxjt, 

£y-* jju-Lt-oiLIl a t«> / „l| j_j j ,",, c ^_<_uLjJI jj^JI oLuLjjuj I c.<JlJuj I jus 

Ut^Lj <ul j-j-c ^ ^^i-uu ^j-LlTtSL-J j_Aj Alexander Bain 

*l£JIjlLo» 4^ HU 4_uLj_^LII 4_lc.jJJ 4_u_<_u_<J 1 3^ljjJI c-.«-l<-uj LaL^j 

j Frank Hope Jones £>-* 1894 ^Lc ^j 

3^ 4 j mi j *j 4_c.LuuJ 4_» LuLij.^ LaLHj George Boswell 

jJJI J2ii] ^Ij3 a H , „1 j_j 4j£j^> ji 4*1 < >i3 Jj JlLj 3^j)j_4i CxjHj . (4jjLjjl-o) 
Jl£j>JI ijr ^ i i mi 4 4 3 j 3 H 3_}l_jj_jj . 4_ul_}j_^ 4 jjLHj 4^»LId 
C ui jj jlLc 3j_j!£ 4jjj1j cjLcL-o .U3^." (j\ Voltage 11 

4^ie-do CjLsla^c-a CjLcUJI CjK « mi .}( Juo^/ ^UaJJI I JlA ^ Jl ir~ <.<ijj . Jl>.!j 

^Jl33j 4j Ju Jl>JI > ntl CjI U-a- a JlLa t4_«j^U! 3 j_3JLj 

‘Uj j «>>t l c.t-t9jlc]l ( _ jr Lc. 4la^L>JLlj - a 3 . a n t 3 j| a 3j3> s V] 3jl_c 

t 3 i,-"G r a (jr^J ijr ljL^j (jr^ J-uaJ 4 i tljLX 3 Jlx>- 

. jj-a (JLstJ 4_3 jjju tp»jQ]| 

cr^J • TfcJLjJLI I Juk j^>J! JjJllJI tlili Shortt Cjjj-lL ^Jl3cTu.uJJ 
Wil 4x.^IL>>l cillj ^To- ^Jlus ^ y 3%t ^J| jt ^*v- 

4-cl i (i tl CxjjLgr" M.l ju-^ljJLl 4 ^Jl3&Tl < -u1 j 1921 ^Lc ham H.Shortt 

( j_a l_ 3JVI C j_c 4JLd^ . 4 jjjJJ_JI jjjIjSJI 

. jl>J^1I a^_JI 4_uliLlI 

3j-u£J! CjLc.L_oJI mh! ^ < iM^j jLu ^1 jLgr” (u I 
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6sjjiJI 6xLuuJI ^Jj 6^ujju0uijjJI iJgjoJI qjo 


cjLjVjJ! 1918 ^Lc VJ I j 1 *7 ** LIlJu ^ j 4 jI j_lc 1 1895 ^Lc J -l>. 

j-^Iu-ul ^j5LaJ,l (j_a I LLjLL^jjj 1927 j*Lxj i4_j5Lij-aVI BjlscHJLI 

CjljjjJI) 4_ulfJt 3jj.i (Jrt-t.u-4J>. 4X.j-4.uJ iJj-lmj *4j J3jjj-a c-jjLxLa jLu 
L uLLajjj (Hz j_jj_^JL i j r ic. <_3 j_*j cLuliU! 

C'-*-UX> C >L>JI tillj jliaj . SjLStlU CjLj^jJI j^j-& 

^JLx CjLcL-t-u ^Jl Jb ^j_5Lj ^_J jlj 4(4_LaIjdJsI) 4d_3jjZ<i,l 4_UJ^5LII CjIx.L-J1 
^ ^jb Laj . j_ajJ1 ^LlU IjL^. j o t^iT) V Ljjjf 

^ i h^mjJI LfcjJu-sa-a (jy ix. LaLj ljLallc.1 J-^Uju Jjjllll jui_uL<La (Jj-ljj 4 3j 3*>J1 
jLdJI .iJljJ lJiIj jlj JlJ ^^Ijj ^ ci]^_5C-C 4X.LuuJ1 (jj-G-S - 4^1 U\t 

4jJjJl!I juJjuJI 4 U Mil jj j.^3V n _}J>jIl!I I JJb . ^ < mjjJI jJu-aJLl j-a Jxs^ljJI 
.4<?l~r>.U 4 4 _cL_uJ! c-jj! 3»t 2Laj}UI jljjjJI CjIjjjj ^1 JWorm gears 

, i_ijl—LTt-U jLlUI _}_}jJ 4Jsi^L>J,I jLax^ ^jJaJI J-Jj 3 dll ]mr a JjL^oj 

4_j_LaJj_aJI A 4- J ^J| <? 1 \j ^ tl < ^ <lto 3 jjJlII diljli^ Ju3j 

j <<l 3 j <-_3j_uu 4_j_LaJj_aJI (jIaLiifcjVI ljuk jl j_tX iQ^jtaj^JI Jl^j>JI) 
V 0_jxt_i »L)j ^^ tl <__JLLaJI 1^X3 cJiitJ diLsjVI 4_tX (jlajjuj 

4_uj^SJI uLLJI 3j_l».VI 4-Lt.u 3j Mir. j.u.aj>«JI c >c .Ltiu Jl3Jj 

du IJ—3 I —^— 4jjLLloj Cxjl^ U, 5] . oLjjILlJLj 

ijr lJI dULj (j_43 -%.j 1 CjLcLjj 4_aLju L^jLs t j Mir. ^_x31 

1 g < 1 k ♦ a j . L^j ' ^rP- (J-* c£3 ^P-uJI aLjj-^JI jLu J-alAJ 

1 ^ .>>♦ < 4_<i] jL*j JlI! j.j < <n 

dil j_LtjjJI Cjj $ h Jl^j j! (JjJlo Jlj 4jj 1 Ui 11 

«4jl i^itl cLjU^Li J_a-*J ^1 CjLiLJI 

4^J d'-^e-JI MitII (jj-3JI ^j-a eJu^alll 

i~. , -^> ^- a j 4 ^>-^j 4_j5LLaJI) 4j aUtl jj-a^JI ^j-oLm] 4-t5La-^ 

4jJuJ (j-a L^_p UJ^ JlS La lifrl a .♦ . .U11 4_iJujJI ^j_a 4 3h V a JoLa-il 

^yJJ Ijuk .4 j9Jl> 4x.j-4.uJI JuJirtlJ 3lj? jV jJLt-aj 4 HjIj 

. Juu La-p 4 jjJlII 4xL<.uJI j-aVt Jjl 4 jjjJ_JI jjjljSLII 4x.Luu CjI JlscILuuI 
. t—ijluILa jLu ^I jJ^Tli-uLi LjJT c_i JuJuj jjjIjSLII CjIjjJL jS-ai.1 j- 4 ^ 
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gjjLJI jo* SjSi 


<3^1 (jl (J^j <±.4- L> . Jx>- ^ <^>4l ^1 Clulii <_jJl»JlL1I I JlA 

clLal jHa Ldj^ejQ {J ^ ciJJj Jlsu L^-cl jir" < < ( V 4_uj_^£' 3^-jla 4 U , „lj \ CjLjJljjJI 

3j,-u5kJI 3^jIjSLII 4_X.L_oJI C-Jb jJI j <<o 'iC,j . <Luj^ 4x.L_uj J^seJLa 

4_j_ul) ^UsaJJI I JlAj . 4.^322 j_>. Lfcj-La^ 3"Ol(j - 4 ^ 3i*v 3 jLlX. 

CjLj Jlj JlJI aaj-J (j I I JlX. L^_l 3 j Lu ii ^ < iij^j Jl>- 1_4J 4 1 <<-+> a 4_u^^ «Lx.L_uJ 

4-X.^.t.uJI £)p3 3++^ I 00,000 3~ > '~ 1^-+^ ^ 

jjjl(J-3- « -li 4x.Lu.i-a 4ja jJI dt- LV £j-a tillJ i£j ‘■J -^' UJ^ (jlj *4u^ (j-uJ^pJL 
4 -LlL $. 1 Ju>- 4 3jaa (J-Lj 3Jl>-j_c 3jIjj>. «L>.ja ijr a 4-Lj) 3 ->JL i 4 jjjJ_l!I 

3-^-+? J-c-seJL! M-jLs L>oj_4_j 3 ! Jj 4_uLJ! £j-a <__aVT 3^-tiix. ^a 

CjLcI t (i tlj .^j_jJI (jr ^ 4_j_jLUI (J-a ( n4^» tjr ic Jl>.|j Jl> <^j! 4 j jJI 
Dr WaffenA.Mathson uj<mjjL* ^jjlj jjl£a L^jJl^Tu-uI ■ L ^;11 \' L xjt ^ ^jVl 
Digital Watches 4_j_LajJI 3j_uu-^JI CjLcL-JIj . 1929 ^Lc 

. 3 ~^j^^ ^Ix. L>s <i j^Tuu t Lx^-niu 

jJI »Um>> 4^jJI 3jjli *Jj-4J^ I JJb JjaVlj 

CxjLlII aajGJI £~a 4x.L_uJI 4_jJT iI^iii^ ^ > Wi 3 j ^l_L_i I j-$_a .4 jj jJI 4x.L_uJI 
^y-l\ J-ua j-j Jjl uLLL> cjLju jJJ 

^ DR L. Essen (j-uj\ .J jjI^jJI j-A 4 jj jJI 4 _»JljjJI aaj3 

c^Jiitlu-ol jJaj. 1900 ^Ix. <jJill c_j> 3JL Teddington Q^Toe-uju 

Cjljii Juu L^-lS t-jjLjellll CLiJjJ >-1 (j]j) i nil 4_*_tiuI 4 _a3^ 

4 U r »lJ_J 3^J?e_>. C^-x JJX.J i (^^-lILJIj ^JjjLU^JIj t^TL>.J)jjLl4]| 

L^-ll ^y-Lx. ^J-jj—t-t-uj I CjIj3 4_jJlJJ JJjJ ^J-Ojjaj ♦ L-JjLlLq ^ . '.jLl '<• A 

4_jj jL! 4-x.l < m II ^a d^uj 4^a jJI jm <» A I JlAj . 20+ j-jj-A 9192631770 

oJlAj ♦ 4_u_u 30000 4 _uIj Juj-j V l_Liv JjLuj t I Jl^j J-^ju 

. ZjX\ Jl>. jjLcIb j^z'\ 4^jJI t^A 4_>-j jJI 

e_u-jj_a c.<_aj j_Lo LjJl^I (^jJI jjfc ^<-^ja 4 jjujlI aa^Id! IjlAj 
. cJajJI i (Tit 4_1£’ LLoLLj jj-uL-uL jj t4_uLJJ jll>.jJI l_3jj_aILIL (1967) I Jl>» 

^j-au_uG tjr ix. ^)VI Ml <a CjI Jl>-jJI (JjlaJ ^jLulII 

4x>.j-U Jjlo (j\ j+£-) cjLjljjJI aajj jl Lfcaa^j ^^ix. V cjLxjJLI 

jlx!jJI j^X\ l_3jj_*j (3^-cj IIxSLaj . (4 Lj* <n 4JaL t -4->3-L-4 J' 4j1 1 m^v 
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6>;jj.kJI 6xLujJI yj\\ 6^ujju0lujJI dJgjjoJI QjO 


IjJ^uUXd (jI J-U^lC. CLiJL.uX I LdJjuJ I ^Lulu VI 4u Lu 

0 jl-Jjj 3jLc.J (^JULib jLjjl^ 1 1 MjS 1650763,73 

.(jjuLa 4 jL« ( j-c JjvIj ^JJ 

t JiaJI cW 3 (j- 4 cJSjJl <jjjLLajJ I^ jJI ^jj^jLiJI Lt^^LoV Laj 

(J&aZij <—3 j-t-u- 1 J^aj 2000 ^Lc JjJL>. Jj-S 4ul I Jut Ijjj-ualu £)! 

aj a 1 tMt 4£^_>JI ( y J c JjjI cJajJI (JjT ' M ~^ ^LiuJ {_y* 
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4^,L_u dtJjL>iJI (jLaoJ^LJ 4 jh i )1 L (jLajJI 
jl ic.1 iVI ^ (jjic.1 jl illajLsJ! 

JjlI j? (j_jj£Ljjs jl (j_jjL>.LLa Lai 4iij aVjI (jj&i 
c_)l_AjLll jl (_jIol^-3JI (2)--® & 1 ^ (jL>. 4L9 C' ' 

^Lui] Lijj^a.! ^a-j-a-t-aaj 4 _jJ 1^3JJ dilj^tllj . 4 _jJI 
(J i>i°iL3 (J i.o^ I I aj < n3"t j»j-i]l i m 3"t C<->.l3l (jxjJI 
dLlj ij-a JJs? u^->- J? ‘ijlp_9 JjaLajj aliLc.Lji ul\ 
4 i <ij3_t (jl l_La JL>.V (j£L«j In ui (j-aj-II Jju ^oJ i-nacj 

<_(j ii a mi llj (_y£ ^ilaj I S3j^-a-Laix 

oj_& (j^a <_3_lLlj (jLajJLs .tillju j j i~i~ 1 < i m->. 

(jo^f-aUiVl 

4_Jhil d)La- 3i^ll (_ r 3 ^aSU (j-ul (jl j-A (j^JL&j 

L_a_j^-iiUj l^j mi (jjSLi (j-^>* (jLajJI (j£. «L>Jt 

4 j i \ j id !j I in j i .i3t (jIj (jflaJ (jIj -Jj-auJ (jI (jSLaJ 
L&juiil (^1 1 g U 1 .1 _il (j^a I L*-Laj>. 4-ia*JI djl_ijl£Lll 
iTjLljLSLII c? - * t^-3-II L9j_9-lit>^ o^J iljunju 
(_yi£.i-jj^al_jllll (j£. LkJjul jjfc La (^1 Lulaljj 4-pJI 
.(jLoLVI 

jl-^a I ii ->JI (jLaj illLt j 3 a"t (j-C. 4i>J, i jLscjLj 

. JiljJI <yS jJb ^jJI (jLajJI 
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gjjUJI jail Sjifl 


i^L>.jJ! £)_ 4 j 4 -sr ' mi U £jjz LaLjJjl>- ! 3 l i 4 jjL*JI Llluj 

t Llojj ' >jt^> ^Uil • 4aiL-u ^jjj-u±c.^ £jj| 3ju« 

,O.L>. 4_u_u £)jaLa 4 jMj J_>. JlLo SLpJI CjIJlj o*j». tillj c Aj l& 

Ci 4^ (jJJ3 ^J_*_t2J 1-LcL<- u_>» I ^J_4_> LtJj-3j 4 _JJVjJJ)J I ..4 4_3_lL3J 

4 _jj <Ait tl CjLuISJI o' *£L 3 jV t \ Ajb j _4 (- ' I nLuj 

4 _£j»j>J' (j_c o-^- * 3 < m'vVI ,jjA 4 _JL>. j-AliiJI 

gj-Ja (j_4 ^ «^^Vl J_>J' ^Ic. ( Jj_^_>JI La»JlC. 1 < <n jLgaJj g Lai 4 _I_J^_lII 
3 (Ij j-o- l II Ja-c) 3j«u£ L_uI_l>. I o' Oy** Lr^ *Q 114 '~dl 
. 3jjJjJI £jjA L^ljjl 4jl_4^>* *'J ^J_jJU t gLS| 


<OtjLa L^iLtas^j .14 Mitl^ i<— sjJlU ^jL>. 1 Lj-' jjt> o^ 

Lot . (jLajJJ Llu-AIq ^JilLc g^L?e_j ^g^Lu gi_3jJ'j gj_JaU 

4_jI jl .14 Mill ^Ic. t V 4_j_g^_jJ! CjLcL^jVI ^ j_A (j! l_3_>» l_<jj-*J' 

Ci-L.fi I . Ijnjn-v Ll>-jJ^_u Lc jj ciUii fj .4 Vju j-uj LaV I Jufc 4_d_u 3 jjJ 

4_5C_tA3 CJjLj I Cjj_5c_jil 3j_t>.Vl 4_U_uJI £j\ i j*lj £LH3L> cilli 

gLo.V' ^JLc C_-t—JI^>. {j-A j-u^ 3 JljJu>. L^Jj O^- CaAJu^J Bj-uZ 

lil ^-usIjJLlI 3JljJl^I/-JL^ ^ 1 r.-3jjll' <>JlA CjLjI Jlj C-ul^j . (LcwjJ^ojJI) 

.CjLJU a^UU I 2AAU oI^kJLj JLuj 


4 0'jjt J se-uj {j-a Jjl jak DeMairan olh^J-^ ^JUJI ol£j 

4ijU Laj mi nj ^J_tii! gl_ol L^ljjl ^cjLjJJI ^IjjI *(1729) 

^- 4 ^jJ! ji mi (tlj (jj-IsaJI IJlA o^ t 4 _ 4 j|j 4 _ 4 lLi orid* L^jJ Jj 9 jL^_lII 

CjLjI jl^ ^I (WOA (Duhamel J^jLa<— u*oj . (_3^^3 oj-> (JljjSU 

4 U i m!^LjJ 3jljg>Jl 4 j>.j^ oj^ Ll Lv - 131 ^yIL>» o 43. .n 3jjjJI ^JlA o' 
*3j'j^>J' CjL>.jJ CjLu jl gjoiaJ' c_jLiC i'jSLAj .4_4j'jJI 4 o^JlII' 

O' (j r*-y ^ 4 'jL^j Cu^jJ' OJ^ o' Lr*^-y (jr-^ 3 4 j' CjLlI]' ijr L£. jJloj 

4JjL^_4j (1832) cj! lo-v^LU ^ jjt ^ De Candolle * M-d oj^ 

4 _La_ 3 Vj>S ' C-.«-i-guJ ^loJt g^_uaJ' o' / a Ah 4 . a 4 _uj_uo jjjQil 

qJJ Mlt t'j 3 jJJl£ t^LoiS ^J-o' ^ 1 C. (J 1 ^ K lj tCjljjjJ' 
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foucJI oloj 


< L> 3, CJ_pe_) pdVl pJ.i La Jiicj * 4_C.L_u 22 pp I pit t_jp3 I 4_C L_u 

O? JL^j pL^I 2uikJt <> ck^Sj .J^l *LSf oLLUl pk *^1 
^^_jJI pse^jj ^-LkuaJJ ^pjJI uj-i 3j^~fl pd 3pi3 Juu CjLjLuJI <kp>. 3 jjj 
*4j jL*J! ^_iiilj jL^JJI 3jjJ Jlu «Jjjuk» CjLLu cjL i I jSLaj . pJLuL>J I 
. L^J <-/♦ t^-Ll lil 3 jjj j-uj 1 gKtj 

VI tC jLjLuJI p^ CjLcL3jVI Jp >-j pic. ^-^>1 J-tiu-11 p* 3 1 k d *11 |jL& ,dC.jj 

4 j mi j j- 5 tj ^1 p_Lc duSjJI p_Lc k_sL>u pi p^Lu L$jI 4JLL2JI 3 jkiJI of 

pi o j f, . JJL*JU 4_j^l_5e_d Juu 4-U^m 4 m n II pi mi d->*fl pU^* dik-4_C L_oJ I 
l_LjLLdj ^ I r.) 1 j-wj tjj^.Atl »Uir. pd L*_&j .Allard JjVTj gamer pijLw 
^ iUap-SjLjtill oLVjJI ^ 2Lcljpil 3jljj pis ^LLdUJI (*L**Vl 

pLdjJLI LipJ Jl3j pJJU L)l ^-f i^-f-uL. < 3 pil *U>^' IJlA CjLj_Lp_caC. 

. LaL lpu.*j pj>.jJpul I 

4JM_^ of p-^ L-.<— i—<-u-l I 4iSp*_dJ qIjuj 4-lSLtTu^a Jjv I ^ ^ Ljlkd ok lil 
CjLLuJI Cj ij_du Clx-tutu jja jj^LLa CLlSj p3 VI p&pj V ^-jlJI o-^a 3 Ju Jjv 
pJ^uJIj 3jufaJI CjIjuJ^ p-ast^ JutJJ .(^jL3ldl jjJu ^ <>>m of J-l 9 j-jJLuall p* 3 

4_jJljljJIj 3jlp>JI 4 u>.jJj tCjl \ 'ili „V1 4_dJu-o CjV^ mi dj / »>>lt ^ AjUtl 

I_LAj tjL^JJI Jjk p-uG 4 u_uIjJ pil p-uLjJI plr- k <*»jl p 1X1 x 11 Jp>u 
j-c *. V L11 p^ cjLjLuJL . U1 t 2 Lj ,,, \ 4_Lp- ^jj £.. Jj>JI I jl>*j 

^_i ljk_Aj .L_3_pj>JI po Vjl> ^_jJjj p^ pApi CjLLlUI ^Llscj (jl Lc.1 kl i id 
JptaJ! pJI jL^JJI lUjLcL-u q>»4_3£_uj CjLuJI ^Jl! jLajVI 4jL?c-Tu-u 1 j-ojw 
p« oI clUi JlLa Cujj 4-uj-UaJI BpIuaJ! ^<u-uL (-^^p*JLlj CjLlIU JlLoVI 
pL*_A dx^j pic. CjLuJI L^-aJiir" t <ij o' O^kj pllil CjLc^LlII ^_j_dJ>. pu 

. Lfcp^f p-^ 0 JlA djk-4 r Mill pd 

ol p^kj 4 _jj>JI CjLLkJI ol pL fk^t-d p d ir . o^J^ Jjl IJ-A ok I-4JJJ 

^L>-jf p_b pLJ Lt-U-lJ I ^dic. pb 1 M lo La I jJxHj-u I C-<-d jLSdTu-ul of <-^3-ikil oJJb 
^l^c.1 oj-ullC. Juu VI ^ !/>"<" dLp^VI »ld-LJ I f.tv s-q< pjc. t^_d^>-f ^aJL*JI 

.aidk 
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gjjLJI jo* SjSi 


oJ ufc jJJLcj I 3/.3tl ojjt CjLjLuJI L^j ( j_u_i2j djrtjC tl o_»l£j 

^_J_iJ_J (jJSjl Ml 1 ^jJI JjUfci] J-jiUI ^_L^_tIa]| 4:3 jJI 

4_jJT ^jLgeTu.uj cjIjLjJI £)? Lr Ji> ^ULooj 4jj^j . 1936 ^Lc ^ Ervin Buning 

Oj-lIlC. Lr HJjj 1 *> ^ ' A ^ BjLA ^ClLv.J-4 ( j r A lJi] Gj C-*-L3jlD 4 _J_lL^Lj (^j-ilSLus) 

((jL^UI)) 4 JL>.j_a ♦ Lu^2j j->- 4 jJl« LcLBjI \-*-& Jj lLUjuj 4x.L_4j 

^ cjLlJJI ^ JzZLJl tj^]\ J^ju (j^l] 2L2^U]| 4JL». jX\) 

ZJ-UlJi L-k£jJ (^>UaiI 5_LtiuL*JI) ((J-tiil )) 4JL4 jI (JtJj>. ^yic. tjL&jVl 

(j-a JJlC ^yJJ L>J I Jl^J j_u4_cLu-o .jLfcjVI 

4-jJJlT(IJ BjLjj ^ylc 4_ujJ lJ ^j! L^J-aj i lib Jo. cJlu 

C-*_j_3 j_j t4_j_i_j_jJI CjI^_jJlIII jj-C j_Ia_Lll i) jL^UI ( j-c (j\JLA CLlSj 

La-t-uLv. I^-jju j-utTiJ (jl L^j CjLuJI ^Ijji j_*a_Ll 4 _j^.L3jV! CjL£^_>J I 
. J^lo tBjolj 3 jJLj tl Bjb-BJ 3L)J^ 

i j_Zj_£j 3jljL_uJ! 3j_^_AiI I _iLv jLu ^^jLjtlu 3^^1331 qJ-& 

B U>, ,.lj % 4ojJ,l ^L^LII JjlBJI _ij 3 jl« ^jLj 4_LjLB]I (_y-Aj 

C-<-j_aj-j-j ^jJLj cjLj L l-LI' ^j! jl^jj LoIj .^j-uLlBJI 4ij <mj <<M1 

Lh» 5 (jjjJiSLJ! uf.l JUia ^LtlaLi <Lp3^j SjijJj «Lp.jUJI Cjj|^>J! 

JUt! jjSJI Ijja tii! j i liif I JlS^ ‘J-ol (>o 1 og aj .JLpJ! L3j_aua 

(Jjcjj iSjjvL^Jk! jjjt-«tl Jia 4_ul_iILa UliLjl^o. ( _ t 3 ic.Lui (jr^ 

ic.LauJI 3j_ifclli L‘iT t IS~I~\ 1- MTC-l 1.^1^ i^!l j 4 jJL>JI 3jLo.j CllLjLljj I iMrtl 

.(j’tL 1 L»J! pt^«a (_fjJ Lalu 3a ililaLiJI «Lia_j ; iJI 

uul j m , ,i <i ->JI ^ ^ jJ! jjt Gustav Kramer j-alj^ ^_a l". 

3jJt^J!j . 4^jL»JI 4j_jIjcjVI l^jljJl^ jjjl (JJ/LjiI jjjl-ltl ic.Lau 
jJlj^JLa . j_JaJ| ^l^jl (jj* 4_Lt jj.1 (JLa£.V! jjjs (Ja£, SuUuu dilal ■ naja£ 
3000 I f. La j-JoJ-Jliil (Jj j i a JLlLj^Ll!I (_£jujjjJI 

a j! i a j^->- 4 _j^" mi!! 4 j /^~i!jI LlI! y, < lib !^La «LlL ^ya y !j< 

(jjjaolll jJ3 (_,!!! 31>-j-!l a jut (ja pL^VI^U, i :,tl j .Solomon Is lands Ji 
j_Ja3 (jl jjjH! ( ntf :^J1j«I! (ja J^ 1 juLLal! ! jut 1 g « Li 3 j 
3jjJ_jil Sj-dLi^aJI jjjLIIj j-L-ia La JUaj " < <~\ jj! UJ- 3 ^jJ! '’j^J 

(j_j£u jl i I JUl ,ja ^JjjJal! ^ju (jl (jjj i LtJj-aaa 1 g >t-ij ^l Jjjji LjJls. 
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pjucJI oloj 


1 t ^j^»l 3 3 VI 4 mm jllL>.lj 

-(jlj'jtMl ^£1 4_xCjJI (Jjv! 4jj ts~i* tl JaUIII <?L>ol I 

0jLlifc_j <_3j_<_u (^jJI (jr Lc. I pu-uj-a Cr^J 

CjI£j^>JI 0 Ju 4> oUol (jl£j . 4 jjj>. l*J Cfc^-ul I ii jj-ilaJI &JJb 

j U> i*?.tl^ j fc> / a J ajjjJjO JulC. l_4jl-i L^fc jpe-L& 

(Jl I 3 Ml t i 3jJ_UO L 4 ] {^J U t~ U^>* (jy3->-J • LdL^J (j-U-Oj <vU ^ »1 4 Mill ( J r A 

cdJLljl IjJ Lst^tre.^ LfcUol 1 g~U i « 1 jj <L?dij L^jLb 4 L^jIjl^J Lajl>.j 

j^ilaJI :^>L>*jVIj L^-uLo^I j-laTu 4jL^ (Llj-ll 41«», ..I^j) 3jj_uaJI 

£jbj_4 j-ulLj La-Lu L&4-3 tilli (jj£j l_3_j£ ‘U^J . <j-u_4-tlJ h 4 JL_ujIL 4 j^t_u L^jI 

SjL^lII vLul 4_C.L_u_l 4_C L_u q 114 Mill 

(_2 \ c. j-jjljj_II l-xjjJlIj ^Ij9 aJJt> 4 _ 5 c_<^d £j-a J^LUlIj 

tiilij iJ^-coJI L>»Ll/.^ 8 -7 4-C.L_uJI ^j_4 J^LLaJI L^oLjlLs JjLlj 

4_c. L_uJI ^£1 1 ^ ^ 1 Uj t Lfcs.1 JlC J1_Q] ( j-.j-^-tTuJI <_J^JlaTu ^To- 

cilllXjj-JS^IuJ! j-ssj (-/ih tc-jjJLlI Cxjl£ LgJLu <»1 < «4 45 

♦ ^j.a^-tTa.U 3j_&UaJI 4 _j-4^_jJI 4^^se_i] 4 -u-uJJIj LfcjL_a^a C-*-2t-Zt-u2 J£ 

4 1 j U <-JjJt]| L^oLaIo JjLu e-tJjJ lLj ^1j 3 tLtiajI IjlA 

9.^2 nt ) ^£ A "< {f * V C.4-LS&J ClXJ L^j d^Lvl I jlUtl ^ I ^j_jJI 

4_<_ujL_aJI 4 hL_uJI ^yjs L^al t!^> cJjLo ^3 . ^u-4-tfli.U 4 HjLj 3jj) ts> ^^JUJ 

)g.1 < n <3 4 _oj_cL>JI (jr £ c_)j_iJI 4^.L_U JU-jJI t LvL_uo 

C^JLA Cii J (j7 £ (JI 14 Mill jJbji. jLulU <( L^t_pc_u^j )» ^Jl Cj L>J L^j I ^Lula I Jufcj 

tdj-p^VI 4 jj-3cIlII oJuk ♦ 43 jIj (14 Mill 3 jj_uo Cxjl£^ (jlj tjL^lII (j-* 

L^jlju 3^ (j ‘ig Milt 4-n-u IjJI 4jjIjJI ^-Liju 4_ulSL4l 4 j| OJtn 1 ol 
. c^yi ^jl3j cjI^IoJ-c 

\ ft ^j 3 < 4 -l<-u-4-cu 41 ts~> j_u 4_>-,^3 j ! ^jjljij C-ljL^ IjSk-A^ 

4-C 1— t-iL JI .^j_4^Jl_J ^ ( U>1 t ^j_uL_4l>.I Jl^cTu-pLj jI^JJ! L^-*-* 3 CLi£j 

4_J I tiJL_LA JULJ l ( M V ljL4ltA-4 l^_41 (jVI C . LSZ - t - U3 1 4_JJ>J I 

1*1 i~ 4" 4_JjL>0 j_4lj-^ 1 ^ J 1 ^ I JJ J Utl /> V ^ 4 t4JLjlJ CjI^_U_Oj2J 

tcLtstjJl ^Lcl (J-4^ JljJl>- ^1331 4 3j3^tl <?. La_j^_i Lulalj Ij3l4 
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gjjLJI jo* SjSi 


.Biorhythms CjLc.LojVI))^1c j_a ^lc. jJjj 

4JjI_ 4-4 t_jjUo J}L>* 4 _c.L_4jJI oJi^J ^UIdLJI 4jt_uisa]l <_yl£. jj^T «:L>.j 

^ylc Lu^-oj 4 t <\£i\ cJajJ' I jjt ^ Karl von Frisch L^j 

£jbj_4 juJ l^kj (ji cjLuISU! ^jla t ^ , : ;r.<l 1 34 . ( J_2c_lL! 4_u_u_^_xoJI 4JLl^^jJ1 

4u_ufc ^ylc. <Luaj9jJt : 4 _lL>J1 jjr L - u 'j j'jp- ^ylc. L^jjJj <Luz£j 

£jbj-4 jii-C-J ((^yic!)) ^yii <>L>oVlj ^yl^. l t ^>4 lJ 4 t U rt J Cj l J 3jU l J 

j l^n (?L>uVl I Jufc j_4 1^ 4 i «j-i (_yuJI 4 jjIjJI (jl <jry». Lr^- l L> " * 

. 4 'JUtj' <_yl£. jjlfci] >^VI 0j3tLJJ £)l ^yJL-UJ (^jJI (14 Mil' 4_p*Lj 4u*. 3 III 

j-jJLLl! 1 jl ^ **- <,o~- 1 1^1 4j ^-4.1^1 <j I ^_tc t^_j|j 9-^jjlu 4_1^ IjlA 

.j-JlLJI I jufc ^Ljls (j;j3 tjji ^Lul ^j-u-4-t T ujl Ij-Laj ^jlII 

J^-lII (jl (yJI Ju 4_3 jL_oJI (j/"*'»'4 OJ^ o 4j 

4_jJI J_p.j ^1 *Utl 4_p ^Lu ^jJI jL^JJI cIxjSj 4jj^'j ^_y4 (jI <^£!_4J 

J-tC. t 4^j| (_y3 _ijpj_4 J_tl/j_4 C 'JT^ ' M J Cj' O^f o' O-lI' (_y3 

lioLoIOvV' J_4 ^y-TiJv ^Ij ^LtojLj uLaj) i <>> U cJBjJ' ^_y^ J-uu J^-^' Opj 4 jI 

V t(ji| • 4 j^_>J' 4_jjj-^SL 1' 4_t^_tiJ'^ ^ OjLiI) 

<jf 'j_p*l jj-Za '(jy-j-Aj J 5 ^' A5L)^ o' 6^-^ J-«'j-^' o-« 

C.<_l£^II!' ^jl lil) ^Lt-JuV' (j_4 (J-^jlI' Jl^Lj 4 ^ 3 ^-^ LcI Jl4Tuu 4-C.L<-uJ 1 

. 4iLL L^jI jl 4 (^JL*aJU ^?e-t-o 3^-^' cr^ L^-^* O^ 

^Lj3 ^jLj jLllvV' 4 d^SLil' 4 >JlA 43j_u£ Juljj 

^4J (JJiJjL (_y£ ^yb JJ_5C_4 eJaj ^__y^ (^ JUAJ I ^_yii2. j^til l C-Uj JLU 

(jL^ 44 _j_L1dLj 4^,I_4jJ' CxjI^ t\Ul .OJjjj^jj ^_y]J Sj^LLaJL 'jufc 

‘.3j_jjv VI 4ILl>-j Juu i t*s i (>% tl i 4 _cL_u 24 Juu i^-U ^y^ ^JluljJ 
i 4 ^.L_ 4 J 29 Juu JJ)^l^>t' ^_y]J Jj)»j ( M 4 uL^ 4 ( _yUUJ^_ 4 l»J -4 ^yic ' JL 4 UJU 4 ' jJ Lol 
(JuseJj' ^ 'O^^W OjLcL-u (J.ij.qJ*. «^_>. Gj)kJJj^j^_jj 4u_u V OJUj^ 

4j^L?C_(_u_ 4 <jj 4?l_L*_4 ' Jufcj-^jJlJjlj 4_C. L_u 4_jJ] J-uTuJ (^JlI' C-<-£^J' ^yb . U> . (>ttl < 
.4 u - u J' f^c. Jjm_4J L^jfj «4_uioL j» 4ujUui' 
i ' " ' JlA I j| 44-uuJL j ^uGj ^ ^4 < <1 ' 4_c.Lx-u £j I ' Jufc <» 4 ^j_u_lI^ 

J_4-*U ^yi-uJ jj >:^jl <^> ->.1' ^1_41 4_JJ_*J' 4 i (^n 4 JG_u_ 4 Jsa_uiaJlj 
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foucJI jloj 


d j ♦ j , U 11 j_a ^j «>»♦ 11 i BjicLuJL 4 j /toLJ' 4 _cL_uJI 

JUJI j_A LaJIlaj ) ^j-aSLtJ' V Cj J_au q _a 1 ^ J<~ J_Laj Laj 4j 4_La_4j>JJ 

VI ^ < n ->iil CjLc.L_u 4_j3_} ^ 1c. J3l rt^Jl V 4 jJVI LaULu ^£ 
.4j9j jii^Vl ca^jJ! j n! ts* * ^j| j^rJLl 
^iJl ^^LtaJI/jjJJI SjjJ j-& 4 jj) <<o» II CjLuISLII 1 i _ J y_Lcj £>.^_a 
P atrieca De LuiupL dUli CjZuM j JJJI \4j\c. l-lbLjuj 

< U M< n cjL^UJJ ^ .j^LLaJI c-jLstlcoJI cjLjI ^ju>» ^lc L^jjUo Coursey 
dJa^ZL>-l 1 ^ Ktj tjL^ill a LxjI < »nj 4j-u-saj3 ^j-aJj j < m»!1 JjJL>. Juu 

24(jyj-Il 4 jjLjlII L^Liij 3jjj CjlI jj>o 4 1^ I a » a^jIj^}L ta ( _ r b L$j 
. 4JLl 3_} 58 j 4_cL_u 22 j 4 4 ?j4_s 21 j 4_c.L_u 24 (jyj ^jIjJLj 3jI 1^ ^Jl 4 -c.L^j 
4_c. LtLjl CjjL_42_1j V CLj-jlsz-1 4 4^£_a LaLx-J I £ , a L^_La uLsIlu J^ 
(j-3-JLJ (jl_3 4CiJJ5 \ C.J . Ju>.ljJI ^J_jJI 4 -LlIs JjLs.} 4 » t^t ) VI ^UJI 

J^Vl L^_l3lAJ^ 4 4-Cj-<-Uj ^J_>i_i- 4 _lLll1 1 4-L.LaJJ I Cj l^jll 4 _jLlC. ^^-CjLc. L<_4jJI 


{j-a Ll3.u (j! Ij mmj-jLj CjJl>-j $4-uj) <.M1 CjIj-lLiJJ»I 4>JlA J_a-*J < 

«(J_J_i_4lIlJ)) J l—Sl^ J • A ^£ 5 Ju».!j Ojl JjLSj J >~<^ (JyJu-LMj $.j «>*tl 

^jLLail C-jLar '(< nil 4^1 uijJ ^L>. I5l VI CjjLStJ V I JlA ^_lC 44^.I_4jjJI 

^Jlj J_j l^_uG ^jiajJJI I Jl^Jj . jIjjlII (jyJLJJI 4laL!uJ l^I in < til ^lc. 

jl J 1 IL 4 J 1 4£.L*jJI Jj 4jI 4 4_jL?t 'i > nil lLdL^ 
I 4>Jufc ljr -£ 4_j_jj_uaJI 4_u_uL<_a^tll C-<- l 3jUJI ljuk 4 4 jj-lII 

4 V J14 4_p3^jJI (_J l_5t_L<_uJ I 4_C. Lt-u ^l^_4_4jl ^JLc. 4 j I CjIjJLj 

t^LuJI 4 _j_UI J-&J 4jl_^_Lll ?.L^J cdaL*!^ IJuj tjL) ^jLo.1 


. LuT 


c_3jUtlII 4 Tll.u I U I 4-la 1^4 ^J_aLa^ ^J <>stl 5 ^ (^Jla ^jjC. La I 
C-iLc.Lt-u Jl1a-j Jii_A 44-(jL lla JljUi CjI 5 4_*_tla_Li2_A f L,'V CjLjLcIII 

44 » ft^U^U djjjJI 4 >JlA L4J CjIjLuJI J-Ul .^^UaJlj AJ) <^>ll (j-A J5J 

4_aj ^5LIj . 4_c. L_u "<<r 4jJla Laj_a-lI ^_a^LajLj L^jla c-J^L^Tll^ 

C.l>iJ VI jJjIu V 30 -20 ( J_4 3 jJLI JlJ 3 ^pil CjLcLSjVIj 4(( Jljv)) 





gjjLJI jo* SjSi 


jJujj . (jjjJLll 4-u-A jJI diLlj-La-UsVl JK u>i JjjufuJI <Ll_C 

c^L£ SL^ttl cjUKJ! cLK UK <Ll ^j^JI ^ ^JU 

Ijl^ 3~ (ii 1 jiKl L^jUUjJ (j‘. cjUJUU ^j_a Jill, Lj_*_u 3 juil 
• j-jjI ^1 cr^ 

:U»UImUI 

4_j_aj_jJI CjLcIJLj^M (_j 1 r. Cu_jj_jv I Cjj-st-J-II ^1 (j-uUaJta^ 

Ju>oj CjLcLIjVI <>Jl-A jJ jJ ^y-jJI 4_cUuJI CjUjUlSUa Jjj 

♦ J-U-oJl jjjJI ^J-t-J tiHj ^J- 4 

2UUJ! 3jlo*j UitLs cjL^-Ub Acetabularia 4_uL>JI cjL^_U 3JI (jr ^ 

CxJJ umi! lil <3l j_lII 4JIjl Jl*_j LlsLj ^ L) 1 >>ti 1 ^Uj! JKj 

£)! £-aj .3jljJu>JI 3ljJ_II gLoj] 2UUJ! 3l^j 3ljJJL 

Mill ^ < 11J (jl £)SUXI (j-a 4jU t^UjVl ^ \ <j\ Lgj! Lr^ 3lj_<J! 

•Cdl£ <jjj ^ 

<UL_U ^jlc J-AlJ-UI1 JJSj L^L>JI 3.}Jl*2U CjIjLuJI 
<UUu» 4 jI <_jLL (jj£) Ij ^_y-o jj £-l_3jj (_yU L^UJI 4_*jjj Ja^Uoj i3jL>Jj 

42jlill <_2jj_UJ! JubLuJLl 4 _u3^_jJI CjUUjV! t (Uj-cj-a «4j < njlj 

C-t-Lt-gJI i(^Ua Ljj^SLlcIJK) CjLjLiJJ 1 LJ ^ ^Jj £_} j_ljj 

(jyj tVjl CjLjLJJI (jru jL^jl j_A 1 _La £*L3jVI (Jljj 

fjJU ♦ « tlj 1 ^ JJjkjJI (Jr\J JlJ-SL-Lc 

^-jLjJJI (jy-& ‘ ^ 1 <^W \ OuLJt . d^j (_U>* 3 j-Aj JSJ 4_j£.L3j^^ 

3^Lc j > h"m taJ-t^-g-Lo 4 x.L_u 3j_Aj (JSLI lil L^jlSjUj ^jl 

* 4_i_uJ I ^j_4 3 jl4Tu^> cj Ij Liu L V I lUj Lc. LcuJ I 

<Lu_o_ujJ! 4c.UoJI ( j_c U U^j (jf jJlu i L>L>JI 3 jjuuJlI cjLI^>JI 

14—LjLlTL 1 4_st_<_u_jVl a L,", J JUaJl J^-u-u-uJI jullJ Ljj^-iJo Jju 

ciJJii ^ JJ 1 jl 4_uj-ajjjfc JjUij a U>, >.lj t tiJJj 03^ 

j-4-<Jl JaLialll 4_j_^^ 3 u 1 11*1 L>L>JI ^UDJ 

^)^UXI Cj-A^ 44_iu_u_ujJI 4-C.UJ1 dJtjfe i—iLi. ^jLlJLI) LLcj 


na 





pjucJI oloj 



L 4 J 4x.L_uJI JL>o 1 . U ->• t-. tl jJlLa 4_u>J I »>»• tl oLulSJI Js 
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gjjLJI jo* SjSi 


4J_3IL<_u_a La aL( j_A d Ab^ JoLa-»I 3jGLaJ!j 4JL».jJ,I jJjJlju 

^j-A (jrt t~> A < tl (j-J Jl_A }L£ £)! £_>.jJ,l (j-AJ I^C. L^-tAl^J LaLaj 

. 4j_}j_dJI Lj^LitU (^IaJJI (-djJLaJI LjlA (jljjLJtJ La^jIj i£)tj^>*J-A 4-C.LoJI 
t JjUtlll j _A ^LaL-0 j£)La C-<-uL>. dljJV t A 11 1 Juk ^j_A CjLlLu.<-uJI 

(jr J_c.-4_C.L<_ A jJI j_3j_a o^-LJ L^jf jJ l_u j_u-olj_uoJI 4 j9jJI 4jLJLJ! 
3_>L*JI L^Jj . i4_j_uojl *** J a J J «^tlj . 3j_t!aoJt *>JlA 
ju9j . 3j_ti»l_L^ ^^LtoJI Jo j_i_a juu BjGLGJI ^jla I Jljjj 11 ^y°> ^ ♦ < n~ JoLiJ 3jG& 
<LcL3jJ Ju-^ A**< > II A JJJ Jp-3-SfcJ (jr^-JJ-GQ^-^oJI C - t - uLv- diJu>.j 

3jjjJI <>JlA I 4] j-uG ^ a! a ^Jjjl 4_Iljl (jt *4^LkjJI 4JLILJI 

4_C^_A-?e_A d<->U 3jlJ_>-^JI 4 _j_u-ojl1I 3Jl3jJ! j I J J_ r t JoLJli-Jl (j-A 

^ *llj . 4j^-A^>* dJl£-(J_U^J jJI (JJjlj ^5C->- L}L>Jt ^j-A 
L>UJI 2 Jl_A ^ J ^ **■ ~ * 4_jI |jJ :4 _a_ gJJ ^ A c > < Lj^L>- j_jjf £j| diLul 
jj^LIxa J£ jj) <-^ tl l <r JoLAj jJLLj t 4 _jJLc. 31I^SLa- 1 dil jJLj 

. LaLa: g-L^yi 

dt 1 L^_) I J-JlC. i3jJULlU <-JjLsdJI <j_A I Juj_A j£jLA d<-uL>- dijL>. Ij 

3jJJ ijr i^. _}Lt£.l JJ-UO^-i-O (j_A L}L>Jl <>JlA dtcjlul (Jr^>* jJLUJI <_J^_C 1 ^lc 
3jjJ JJ^OJ-LO ^U-aO. i _ T b JJ-JI ^j-A 3 

ijf-C. ^jL(JI (jl J) j'fr’U «Jo-uGaJL 4X.L.U 12 C_J 0j-i k J_A L^lUjj cjilnitj 

dx_)l£j < ^-L<_4 j 12 1 a ^ < j ) d<_3jJJ j^r < ,n jl (jLlc.L_4j 4jj-5elJI ^JlA 

da-LCA I ,ji j j / ^'j. > .^ 11 oJJb Cl<-iij ^aJj LaLa-3 4jl3^2La 4-Lfe Jla 4j^_u_JI 

4£.j-i.uJ (d>l^-tT?jJ>Jl lwL>> ^^U^aI ^-Aj) aLloO^VI (jLloj,t.<.iJ 

1 < j\ U"j SjjjJ! dt-j^jj (jl dUii Jlla dtJj Jl 3 4_j! £_AJ 

JiLbaj jJLuJI oJla (Copora ardiac 4 j > 14 djl ajmi-v) j^T j-^e. 
^SLselJI ^ 4 -C.L-uJI j_a JuJloo (jVI (j^>- lX>- I 4_JI ^jISLa 

. ijr >- Ijlajla ISLjUuj 4^LjL tuJI 

L>UJI ^ 1 11 a ^ylc. 4-c.l < dll (j-c^jJl ^jJjlSLJ.1 La I 
J_A ^j-j_3_a J jJo_A ^jj_A-i J <^4l JjJj . jJo_tiI Lc.J-doJ-A t3jJj-LoJI 


m 




pjucJI oloj 


.((Cujj-jI JjLi)) (^jJI (^jjojJII) Chronon (« (j 1 

»L < -4- i SLI1 CjLu_uL_uI <j_<a g.^y - t T uJ ^JL» (jl IJ-A 

^ filoTaj L^L^JLa .biochemistry 4j$_pJt 
(Chromosomes) CjLj_i_j_<-aJI j *"• < 31j-Lll • L^j uLa_jj>JJ <<itlj 

DNA £ L5_9_3-i-II (jiajsLaJLI oLjSjj 
t(4 j \VU DNA 4_uljjJI cjLaj)i»U 4 JjJl>J! 0^ j-^j) 

^j i? ^LuJ Mitl Jl>- t4_uLu_c Cj1_Lujjj £_c 

Cjljjuiu jc_tuj JljJcjI_Lu^_l!I ^3_2j Ribosomes CjI-cj1_Luj^_JI 
(jj ^ 4-u-A (Cj 1-Ll>J I) DNA ^ 3^-ulus 

DNA {j-a 1 — l - l£^j Ji> 1 RNA j_uj 

e4i RNA UJ £ i>* I j- 4 * ‘OM^' 

4_^u\ <m U CjLcjjj_uj 4_t_xS^Il]l 4 j>-jj Q-l>- ^j^jjjTt-u-u 

. 4-Lut-a 4_Ji_u-o d U,,,, |Ljj. 3 
(j-a 4Jb^U J^o^L_o n 

RNA £)j ^ 4Jb^>u £p ^ ^1 > mm i a I I juj^ . ^ DNA 

jliLUl Jui jj ^_>J lJiSjUj pj 14.Lg.LJI &JJb «4_Ll>.» 4jj,^_a 

jM Mint mI «(Jj* «~r<h) £jj3JI _}jju ^<u RNA (jj 1 

. 4-Ll>J 1 jl 4 jjjJlI jM iiimi dl LJ^jI ^ l^-Lu) 4_jJLl]| 4 _Ll>JI jI 

jl CjLjjjJ.1 £--L4-y ^1 i II M ( (d CjI^_o 3JlC 1 ^ Ml 3 1 4 _Jl^jlII 0jJb 

RNA ^ cijjiil (j-4 l£>^* ^ 

>1^ L^jJiJ-j 1_4^ 4 "3 jU j (^jJj 4_3j^_LJI Ljr ic. 

3jJulLa 3jj 1^14 4_U_X3J I II3" ^1 JL4 J U cr^ t4-C.L_oJ! Cj^LajVI 

4-iL^jlJ1 3jLcI (jAjjj-xll I Jl±j t^u J^lol 3 jH£ ^1 ^_<_uI1jJ 

Loj_j M| " ^ 1 1 m r. ( mV 4JL«l£ 3 jj^ (jr ^ AL^a ji*j tL^K 

4 o ... 3^ 4 x.Lu 4_j ^j_3j ^jJI ^jIjIlII j-^im L 4K 4_A^_*JI 4-L.nTaJ 

4*111 ^_yJI ^1 ^4_ L (.gj 4 jLj ^LqJjlJI ojjlscj Chronon (*) 

. (^1jJLl) th. ed 5 .Diet, of science. Penguin ..1984 





gjjLJI jo* SjSi 


yjy ^Lt-^JLiL 4_i-b_u 86400 j_jl_j 4_c.L_oJ 1 Ljpj jl . Jl>.Ij 

jj^-o C« < oLa 4x.L_a]| £)} Jj-Sj La I £-«j . LpL« 3_iLc.J PJ ^Ll>a Lplj 4 4 _c.L_u 
3jjj Ci lX$ Lpl pi^. L-pI L«J! jn p ^jU~ mi*i Lai V! *<icL_u 24 
4 ^.L_u 24 Lpl ‘ * \\ <^~ pill 3jjjJI ' g> <>s ,\ 86 j 400 p« 4apL« 

. (3_C.J»^U_C j I 4 nt-n 4 £.LuiII clal£ Li! V!) 

(^JlI! ^ 4.3.lT<3eaa 3j_u^ CjLjjjjj^ -ipwj t-^LLi Jau C-Ojal papPj 

C^Sj l£ * Lr^ j-ailla^ Ja-ttuj ^jJI j_A> t_ mut'^ Lpa Jala t 4 -lLLJ I 4j^IL>a 
, 4_ lL> J! dltJ (_^»L>J! p^-pJI P>LlaP-JI Jal m< it! pLc. IaL<aTi-c ,\ 
Jl_jJj_J J_<3_*_J lj_p 4 _LjL<3-4 CjLo^—LjL^LOQ p l^^jlX! p3 4_j I 
V! i Ll_a Q j MS2 T4 JlLc jj^-uSLJ! < * m <**n pill 1 jp. 4 t^n < h «11 cjLp^pJI 
Cx_j_apJl ^j—LjLSLp p« <L> ^ /tl | j_& pLc. Ijp. 4 _LjJl 3 Jufc!j-tfaJ! Jlja V 4aI 
LLiJ! 4aj)<>!♦!' oLalSLIl ^jJL>J! 
^j-alSLJLl p« ^p-T Jaja ■ L. ^ \ jpwj H. Schweiger j ^-j! 3 _jt Pppal 
4_p_>JI CjLjia-3]! ^_p ^^j />* t1 cpPpJ! ^L3 j! L_3^Ia V LiU, 4 _j 
RNA £)j ^ c-'-pj-J Lapp Lpl 1 p r. L_ap*_j pill 4_jaLpaSJl j!jll Jjl3j 
4—alqj & 4aJaIi < >1 L>~j p ^p_>JI Cpapit y I pppal^ CjLuj^-jJIj 

CjLsapV! 3 ^JulU 1 CjLajt^U! c 3LV^ ( jr 3 ^pJl dJJj JlLd ttU < M il 

4_jjj jJI cjLcj-uJI ejjt ♦ 3j-u^>JI L^Liw ^ 3^->JI-4 _lL>JI <***! ,., a 

^J|^>. CjIjIlS i _ r ic 4_aLpaSLII uLaaL_ujJI ^eft < m a 

tjy* JSLiu 4 jl« J^ju (jlj Ja^? t^A jj ^L3jI Ijuk ^yc. JlIjUj tU 3^ 

.JJ^I Jl3^! jI((Jol]!,) Jlj^l ^ JISLjlT 
4_p.^]^aJl CjLcL3jV! a 4 Igjlf, J l ^ Tl* j ^pJ! oL^j-aiS Li J.! CjjI^ Llj 
cjIjjjJI ^>jla <>>♦!! diLalSLl! LcL^a c*jIj j-ol 4_pj_JI 

J-*J-3j _Ll £~ !j!jjl ^aja ^jl 4 4-p.jJjj < n3ll 4 3jhjJl t^jiaaV! yjs 

y-a 4_<j_Lxl_L<3 4 _o3jj 3jjjJ yj />>♦!! ^alSJI 4aa^J jJb Vj)-<3-tTu L&ja^l 

4_j I C-c-P Jl_3_9 4^_aI (j_4 Jp_j j . 4 _Lc 4ipi 1 ^ j >3" pill < »11 L> \ I 
. jjjJ! I Jl^j ^Lpil 1 i^i ja^l 4 3jhj Jp -jj g^! jjVI pa-ia 

t J_3fc_Ll!j 3j_pLpl jjjL. tl 4 _u3^_lJ! 3jjjJ! p > »3 m t jatll! I jla 

CjLljLU! 4>JoA lLU T laj CLaata t JuJiatHil 4JLl^ CjLcL_u ^pi-LplliLllj 
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pjucJI oloj 


£yAJ (J'LJlXI Cx^jJLj JOJ (jl L^J J_jiaIL_uJ 4 X.Luj gi SJ ♦ tl 

4JjlulU JpoLLt,! CjIjLJ]| £jja j-uZ 4_jlO 4 _jjvL 

JjId (j <h 3~ Stop Watch 4-ul 3jt,l <1 cLujJI 4 3jtoSjjjJI 
J-lTJL 1 -X♦ 11 ^_4_ < .uj Ijl^jj 14-L<_uJI 4 -Jlc QpL C^SjJLj ^ppj 

. ^_<_u1pLL 

L^jI ^J_j : a <>> ♦ 11 CjLoIXJ! 4-0 C-t-OeTn-ijJ J^se_a <j_u_jJ (jLajJlO 

( j-« LJL^ O' ^JLlI Jj t Lp 4 ^jJL* 4_ulSJLl jLajVI £yz (jj£l L« jJp 

.lilt clUi 


:UUfj dWiJf 

(_3_p ScjL^IjJlJI ^juk (jr J_c. jj-jlj ^pJI ^jLuJ! Lc t£>£L!j 

a j < L>1 1 tl LuLc.L<_u JjfcUtlj 4 _jJT 4x.L<_u ^_pj ^jl Lp_>.l juu ‘ ^ ' 

I Jl-lj jLllvI ^ylc.j i4a_uJI ^SOellJI ^y-L. LljjJlojj S4_uoL>JI 
SLlj 4_t^L>JI 4 p toLJ1 LuLcL_u (jyS ^-jiaTu ,»j Jjfc t^J-jUl ^p n ^pLcj 

4^.j jJ 4_j_a cjLc. L3jI _}^ <^>a Jula (Gierse) 1842 (ju/j-o* c.<.pI 
j! ^-a- tMl iJ-p 4 JL>*j_4 3j!jl>JI <L».jjJ ^ /.p^V' Jl>JIj i notfl 3 jIjj>- 
ji?) 3ji j->ji oT *jpLii 4 jIjj ^pi ^- i u^>n jjo 

V CjlO^LlivVI 0jJb . j^LpI ^Lu-fiaJI ijr £i j_3j (4jp-a I ^1 0,5 
1 to 3p < (i a £jJ,l j-t ^P->. CjJu>«j LpSLIj a ^ < iio-4 Jal mi iU 4_jj_t01 3jjjJI 
^L3 jVI I j_A Cx_j_3jj i ^ '>> j Vj .jLpil Loj^Lo jl iJOLtl 

^ >Vl <-31^ . jujulJI ^pi! c^U* ^ VI 43iV^ <U LI J^\ 

Lla JjlJj-^- 1 M^tt l ^pjl JJ>. CjU-jJ 4_j j_3j(^ jJI JjjlII cit- o . 

j^VI ^pajLp! J-Lj Cj^>- (_^£- cr^J 1 1 is~i* ) < to 3p < nj I3li 

) U.l.i.1^ 3j, mit. 4jjUJI 4_cL<-uJI ^LdJL l^-cLO 
^Si£> : lLLOuJI i^yC. Pp_JL^J l Ljj_3j L>-3j- 4-> ^_UJ Liajl PjjJI j IjOIJ 
^JLj L^-Lu tS^Lutil ^j_Lll cjLcL_4j J^L>. ^_PjVI ^jl>. Oi^ O -0 cJj^^ 

.^1 Urfptl ^ 4jjj3 

CjLj_«jj_^JIj JLI j mi 'I SjLJjLC 4 _j_cjj CjLcLojJ Liaj I t^i 3 
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gjjUJI jail SjSi 


Laju£. vLol j *l ^jJI ■ < Cy^j o' M • ^-<-^->J 1 LT b 

4_c.l_Li.l ^AjJsj t _ =r IliI CjLuj^JI Lt a j-Gamma globlins LsL>. <SJ)" 11 n 45 

^Lui! c-.^e- > .u-Lj ^j-^-4-U 0-^ 1^1) j_Ud 

J£J 4—t-t-ul mi •>» tl ^-jLi-U dlloSj t( j-Ju-lII (jl^JLaJ! d i^\~9-"t, .. \ 1 

.jL^-LII J>U. LjjjJ j-lsLlaJ! l_3j_Lus 

IJl_lj cjLcL3_jVI j_u^j 4CjLc.L3jVI ^jla (j-c Jljv.!j J£ 

«L>.j^ t 4_j^i_j jj (jrA-cj) i Mil IJuj (Jj-JI 3jjj :4 3I~ V 4 jL^c.I 

4 3 I 1 4JLI CjLjj_jVI 4 » < ,n ^1 4 mi (j_4 Juxj ^ < ><*>JI 3jIjj>. 

^^l ‘ 4-Lt-u ^ ♦ f 1 j ^ 1 lLjLcIuJI ^j-uSltj ^oil) 

^ ♦ <aj . Cj^Ij CjIj_u_u ^l^x j 4~ < in ^ JlII t n aj 

^j_4 jljisVl J|j_JU 0^>* 1 Aj At^> I 3 j_ulL« 3jjo-o ^-*£u-u3 CjLc. LojVI 0JlA 

4_lojj CjLcLojI ijr ^a-(( t _ 3 ^LLajVLj)) ^4 i njj t4 -lLlJI jjJJIj 4 4 HMI CjIjjJ 


£)l JUU VI 4_J-4^_JI CjIjJJlII 4 J4 A»l cdlj.il jLojjVl IJuj 
4_lU_*JI t_Jj_>J! C_J J-UJJ J_4J , 4j»J «Utl J-tC. uLaLioJI Cjljjj J-4 lJljSJIII ^JjLsfcOS 
^-jl^jJI j I JoJLII £)_a 4 -C.L<-u 4_j I 4_laJi_jJI 4JL>. £-3 jDj LjIJu t4_ula]| 
clol jj>JI Cj^Lscojj tcdii IlLaj . 1 ^ t ntf*i <_J^y>Jl 4 3 U r 4 jl jjLtoiil 

<>jla JIL 4 ?-l^->* dijuljj JlS ^_LsL>J,I I 4_jl_jii! 4 _jjJJI ^_3j ^^pJI 

J-4- t -ll ^JlJIj ^yjkjjl «.I^VI CjIjjJl3j C^jIj td^lum c-JLLaJ.1 
^1 2 ^j-4 SjHiJI jlj t" I M^U J->* CI Cl u& JlAJ <_ ti I mIIj 

3jIjl>. 4^.jjJ ^_4 ^_jJI uL)j j ig 11 ^jljoj ^1 SjluaJI 1 Luj-2j L>.Lu-^ 4 

. Jl u ^J ^4 < M^tJI 

4_j_*_j_i_L^_II 3jVj_1I J!L4-LlsLl^ 4_4-<-uL>iJI cjIjl^VI ^-uSUI o|^ 

3j£LJLl cjLcLoiJI (jr ^ j_Lu L^jl ^j-c. c h i 1311 cjLjjJJIj cjLjLusVIj 

I ^ ^ ^ 3 Uj t4_L>.jy > ^!1 LuVU. lJuu^I ^_4 ^4|jl(j O-l^j t^Ly-saJI ^j_4 
.L-4oSjl]| ( _ jr Lc. l_OjJ lS jL^>.VI ^ya l_4^S_L^ 

4j) II (-^ja-saoJI 4 jjl>J Q^C.j)U"U 1 ^j4 OJjoj ^3JI t-JjL^HJI JJlJJ 
1 4K4 4 4j-t^]l 3 ju1j j3Gj 4_la^_jJlj ^L3 jVI ^jI jJI 

VI ^ j-yLiil 1 j_£> j-j-c-j, 41 ^4->*1-lJ! ^UjVI t Lj^ 4j)<<M1 
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pjucJI qIo j 


J-ti-flJLj Cj*Lj SjjJlJI Jj_L j-juljlj] 4_t^.IjJI CjVjL>JL!j . LjjjIj 

^ cGjjj 4JLU1 ^ JLi^t jJ* j> 1jJaVl ji_>.f ob ‘^VUJt 
.^1^25,6^1 19 ^ j-LLoJI 

(Jj-saJ Lau-uU* \jjuju 4 t\ ^ J11 ^ BjjJ J-LJU CjVjL^- 4 (j I JJlJJJ 

4_j! Jl_J! c< j 3 I jJs 3«.Ll^VI c-c- t ^lj_a 4^>JL*_a “48 ^1 

La j_j J_a_*J! ^ 1 L~ , ,.l L>~ 11 £j| *c>^J LvUo 

CjjL^I Jlo£ t<ic,L_u 14 4 _j J_a ^jjJl £j_a 1 t*n m 4 ^jjJLa t«Lc.L_u 34 0 jljuLa 
. L)j-a^ jl oLu 2 UU* ( _^uL*JJL Lajl^ l)3j *<~‘j b^lS"^jLj^jjL3l]l 

IjjLSJLj ^aJ c It I I I t l ^-al I «> t 3jlj_>J! 4_>.jJ cljljj-i 

Lia^c c j_a ^CjJl 4 jL^ t^u ( j-aj .< 3 ^-^^ Lr^- ^J^jJlj>J 1 J_a-*-JI 3 jjJ £-a 
^ 1 ^ jj-jj^_ lC jJuj LuLb t Jal MiiH <j_a 4^jJLa diljjJu ^ L 3 f I ^lc. 

j—j-C j-stJJI ^ J? _Lc 3 Ljj>JIj ♦ a ( J7 -t-u_dJ lJljSLJI Ijuk (j V L_a_j^HJI 

^_<_u_>JI CjLcLLjI o •>• ( J_I^_j 31 />% U 1 ^ ,>s"t sT\ V t Ljjlj-lL Liym 

Jl^w I (j | cdJj JLlLa 1 $ <>* • > \ 4jjLl!1 L$jL 0 ^>Ll 4_jjvjJ,.,^> tl 

^j_j 3jj.i ^j-c t 3 mi^ 4_jjL>o l^j-JiT <j^>*.j-j ^gjir. ijj^l jJI (>lc 3 U~ j I 
^J J N J '^ ^J aUl jb-^J 3jJ.i La-Lu t4x.L_ij 23 L^jjL-a < mK 
SU^_Laljp LjvjJv (jrUjjjJI (ji 4 _cL_4j 25 L^jjLa JjVI Q^jIj 
1J Mil 4 jj_<_uJI La^lS^Lc ^1 ^Ll 4 j^Lj jjlJ ijju La^uSLIj 

£j) Li"! 11 CjLj-aj_tII 4 Jlaj La- t ^j . JljJl>- ^j-a l_SjJl11 

itliljjjJI ^j-a ^jLt^.j_a^>ulI 3 LLA 1 ^/4 ^j-aljJu ^LVI 4 j1 L^j 
a! 1 ^ A s\ 4_IL>. Li-£ 2 _jl Jl-ALmjJ La Ij-u5j . diSZ-uz ^J-Ut±>. I ^£1 4jL j JJL £uJ (jL^ 
4_jLa_(JI 3 j_jLLJI jIj^ (j-* jij-jljLj 3 -jJlII (^Lit-iiiVI JlIc CjIjjjJJ 4jjLa_a 
‘. ^ 1 ^ ^ w LAtl < ,,, ,.tl jjfc tiJJ5 ^:Jetlag 

4_^jJUlI Llllj iit I^I~J t4j^ Mill (jlAiJIj 4 ( >\_Lul]I 

S^LcoxJI L<-u.I>I < A t<r 

(^LLaLitJI C^- > * tC - 1 bi J Lr^ 4 _<jjIjJ 

( _ ? JLll 3 ju j_jJI «Lc.^_<_uJI t_.i-. u -uj ^jjuJI JaLui-'JI cjIcLIj! ( _pjj-tTojj .^...^<tl * <1^t-*,^VI 5JL>. (I*) 

.[^IjJLl] 4u^jVl 
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gjjUJI jail SjSi 


<~«1 ^ L» ^jtl j pjijL 4 _lcoL>JI p^jljjj t ||j_4jJaj (j| CjLjJJI 6JJb 

(jl (j-taJj *L)JL>^ l£-^J Cr^^- 4-0 J- 0 ^- 1000 £)-« ja£l 4JL>- < <ia 4a_uljJlJI 

4«im l-IsLuj 3jj_i £_« c_ia£ill p-^iLj IjjjlIu JL$_*J! £y a */45 

p^jLcLijl ciAiju *^ioij U£ LuJlJ t /*jC**m pj p ^ ^ 1 Jl».| £)l tpLl 

CjLjjJJI (J1 <i C, £)| I CjL_u1j_} C«Tuj ij «p t M^fl 3 jIjl>. 4_>.jJlj 4_usL>JI 

jL^owVlj jjjoJL 3 \,11 ^jlalj-aVL 4 _jL-o JLI 1_}1 JulL_uI Liajl £)J-)j£L 

JaLfuaJl (j_c 3_}jJ_5J.I diljjjJl oJufc J_4 LoiJ^aJlj .Sjutl,! CjL».jJ 9 JlLc 

j-iOAJ JlJ «;! j| J I (Jjo^fcU 4lL^ i I Jl^Jj t£jja_ul ^joa jo£l (J)jJlLcuJ 
Cj JL5LJu-a «>»" 4_S_jj_LaJI oJlA C^jL£ £)Ij tJoia^Vl 4 _^j1 jJI Jail I 4jjj 

. 4_j1>» 4oC I 

djjjJ (jrC. j_u_uVl c_j>UjVI OojI {_yuj C<-i-L I (jlajljaiJl 

c-<_l-<-uj 4jI- Lc jiuiI 58 ^j-uj ^j-a-p^LlaJ Ij jjjJt 4^.L_u ^jjj.tfu.<Jlj £JjVl 

^Jl j L» 11 < jJlu 4afc.ua] 1 £jufej . j_$jl 11 da_<_ujILa /6 0jl JuLs i i^ar>* 

(^jLjlJI (j-tujjJl (j_c 4_jjOfcajl 0 JlA 4_j ujjuojj ^JlII i£JlU L5j_}I 15} La Jl>- 
jlj ( (Aj j-Ju ^JLJLj) (—ijJlIIj Jjjuiuil (j-* 4 jjo>JI Ja>j) U •>,JI jLtM 

pjvljJI JjLfcjVl I Jufc .UjU-^tl ^yiz Jl>- I Ju9j . (c.t- 1 ^ jo] 1 J^LLla 

jLua^ t4 tfMill c_jLu_ul {j-A 1 m < M 4 t Jl>JI jiwLa 4 4 j Lilli Cjlj^LLaJl jjx. 

Ca^j^oiT Cj 1 jLlTlA. 1 (jy-^3 ♦ 4—l-Lo| jl U V CjVL^TlvI (j_a 4 -lI^. L> m 1 
L^scIla j-jlaj ^jJI Sj-jLLaJ! p^Uo ^1 i ii 1 i^ljjLLflJl (jlj-iiaJl 4 L>1 < n 1 ^jlr. 

jS L JLl ^_ujo2_J1 4j! j| <>jLfcIL<_ol (Lajjj 3 J-^ T lII CjLVjJI (j-«) ^3jj-tiJI 
p^oLt-tjjvI Sjlj^w CjLvj^ pLt 4 Tl<-u »^>3 <1 L^-Lu t Jo-IIjpjj i_Sj_Li 

(jjjl jUH . l_1_x5LJ1 q-a l-ASJI 4x.^_<_u ^UjI ^ jy 5J pLl 4_u1_4jj 

(J-LsLLo jLjl>.! \ q i i • ••* ^_pil cjMSLAII (jr ic ^jLp^Vl pL>» QjSLl^JLI 
jJa-Lll ’.p^jLLsj! ^jLaJl Cao^jUJL jlj-usl C< \ mmIL Q-t9joJl 

4_C. L_uJ 1 (jjJL-taJ p ^ < 1 4 tp_Ajj^ jj-o 4 _l 4 1jL. A ^jJI JlLlU lt L>Js 1 dxa^jail i j r C. 

♦ p-^-aL<-u->. I 1 ^jl^ Cjjla^l ^yltil 

^1 4^t_j_taa_j Hubertus Strughold jlJj ^ -vlj-oa-u ,jjLa^lj 

Cj^Lj p_£ai£. ^ja^l 1]-4 jL illi CjljlLLaJl jljJ QjjLu ^jJI ^j-aLitloVl 
pljLj OjLCj-0 < 2 > £i (J (Jl J-^LcuJ,l :4 K M(U L-cUIlU (J^Ij-Ld 


MO 





pjucJI qLo j 


n 


^yjLu ^ 

j^LUI^^.^LUl oU^ail > 
3>A* LyiA ^ l^L. J£ ^1 <> c»lp«I 
J_JJI g-Li-jj 4 n '" -a - a Cj I^IlS (jy k. 4-2 
Cy> u^jVl 4^11 (j-3 >4 


/ V 


d r i 1 \*~ 1 si* 



(_yjLu.II fi-UJjJ! 

<Lc.Ljj I4-I2(>u La ^jIjuj 3jJL Sjj jJI 

4 j t <iL<-u_-v 4_>.jJlI L&j Juu 

.j- uu JI I ji^J (^juiaJI J^seTJI 


LaJkJLc 4 _j_c. Lt_u (J_j JulLj *•j 3 j (jl SlJljSLlU ^ ... A / t ^_uj ^To. 

^jJI O^i d<_J_3J_J <_JJ - UO 0-3jJ I C'-(->• LocJjJU 4 JoLjiJ (JJLLi 

L-JJ-CV jl CjL^-lIa) 4_a_U2JV < ,iU> ^yQ 4 J JuV (jl£^ Li-Jj J I t4_jJI J-U^JLl 

4-J_iIXaI (J^ji 1-4^ .^J^-uuJI l_Jl_}£jLJI 4? JlC, L_uJ (3_4J_L4 

^UaJlj JjjJI CjIjJJlJ JU£. 4- t L v ljJt 4cL_u]l ( rtJjCl 3-iLc.l 

L^-Lu 4 jujl>J1 j-4-LJ ^JL>JU c.<-l £^-a ^j_aljji]lj <LiLvIjJ1 4_c.L_uJ1 
4_*_uol_>. cjLj ^ aj I 4-La_<_ulj_j ^-<-u_>Jl 4-g.LuaJ j-LlLlII J-l^JI 3jLc.l ojI^ 


Ml 










gjjLJI a b>j}\ 


. J- JJl 33 JiS 1 ^yJLc. 3ju>-1j 4-J JLLU3 4^j-ih 0->0 -a- A It 

UL*i <£>i*utuj 

igj* oL^yi eJ^ .PJ3 eJ' o^' 

iQLojJ! till Jls-_jJI ji£l t ’1 i.~,i (_,-* SjJlill iSJLA jjV i JLs-lj j»jj L^JjJa 

liJUj (J- 4 * k* <_u! i^C,jj>^ CjIj^jJ ciJL-L a £j I ^_lc. ♦ ^-<.uj^-U 4 -u-uJJLj <UV.i 

qs>“x- h\ (^jJI j_A L^-La Jjl3ll (jlj tLuajI 4j3j)^JLa C^tu-uD I-lj-u£ 

. J_cLi/ 

dj— L^t_) ^) Lu-u Lt-u 1 Lc. L3_> I l_La Lt.u jV 't $■ V—^ L^_a jlcL 1^ L^l ^\j~ ljj 

LLajMu 1 —ljjJLSJ ^fcTi il1 q ^\ ilia *J^Uayi ' * 6^1 o k ** ) L° Ij^Lj L^i 

3jjJ £)! (^y -Lc. 1 / 3 1 ~ ( j_4 4 _LjJl3 £_jjL_uI Juu LuLjjv 4_LlL3 

j. a ~ > rij LaJfcM^J • Ljjjj_a ( j_a Cjliaj>j Juu VI Ijuj V UajVl (j_ai_uJI 
. l_UJ_a 4_I^>J 

(jI j U "« >,.~ 4_uj_a^_Aj ^ J ■ ^J_a|3jLc. c-xlaJI 4 _c.^_lxi j 

Jaji-tial] <LL?eIL<_ul 4_3_^jJI 4 uj-l^ 50 ^1 40 c_JL3JI CjLjj-ud JJlC j_3jU 
^j_c aLjJj-c. I jl ^yTu>. C-JL3JI J J ^ . a j,.. A / 14 _jj>» jJ^ j * <.3tl CjIulLallllj 
4-c^ >mII jJjII (^^iloluJ! ^Su^rJ L^j q^j ill j a~ <»j 4ul^ mi^JI 

l_3jju>o Jivl j C.U-J.I ^L3jV 1 Ijuk 4 _JIj . Sinusnode 4 -u-l>JI 3jl1*JI j_aj VI 

.JLx Cu-uu-lI C-JL3JI 

^ I Li- L^juu ^tJlj llal < I CjLcL3jVI (j-«J 

LojJ 28 lIcu-ujIII (jyh ^JULU-UJ ^1 ^Vl 4-jj.^ Mill 3jijJ 

ciJLLA ^-1 olj * 28 ,4) j$ Mill JjIaJ Luj-3j 4JjL^_4 

t^jl^ (^1 c. (jajjjJlII JaLujIu jLoIlc. VI ^Jl Lul^ Ju u <a lr. cm t a 

(jl 4 _l3sj_c. 4jji^ Mill ^j^ij^tJI SjjJ (Jj^ 3 (1)^ *-^^>*-1*^ (J-° M 

4_jj_^_tkJI SjjJlJLj Jsauuj-J La Ij-u^j J^ulaJlu lLLIjl^ C« < njl 4j^_a-SJI BjjjJI 
tc_jl^VI jj_a CjIjjJ (aLt£. {j-a tiJJj £ J Xj La »1 mi ill jj_a /60 l^jju La^) 

. Jl_jj>JI aljVI BjJlIII c 3» «>>j t^ljLUiJI (j-^^l^lj ^jluVI <Lcj»<_uj 

Juil jj^jJI 4JjLa-a 3jjJ ‘ J^VI Lr ic. 1 4ujJ^ 4_<_uljJ CjjL^Ij 

. 4_l>. IjJ. I j 4_uj-aj-^JI CjIj-JlIII O-p- jj_a 4_^l_Aj 
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pjucJI jloj 


Wilhelm Flies s .< j i q ^ c-ufcj 1887 ^Lc w A* 

«4jj)j^j)) 3 jjJl1 <LcIdj-c »1 < < i ft lj JLvjJI (j! jj j <a j > « t 

4-U-ul < «4 j^ILjVI )) £jJZ SjJJiJ t Lajj 23 LgjjLa (4-C.bfc-tfu.llj t3jJi]l) 

Laj_J La_4 L<j_^>-I jIla Ljj tLa^j 28 L$_jJl_4 (c-aj>J1j 

Cr^'VIjJj-Lillof £-aj . JU-jJIj siLjiil! (jjs JSLI 4_ul a i <i->JIj 4jl3<ll 4JUJI 
V jls ^Ijj 4_Lal_UI 3j£AH 01 VI * JLal^VI jluu pVl jj ^ juSjUI I j*l 


.tiilji^ (jj£i 

jjj> j_i!£ (_y3 LkjL&Lij (jl o^-*^ j-a-311 L&jjlxj (j^l 4 j jg Mill diljjjJLa 

LgjJj 4 i hi I lb 4 _lL>J1 4 j a £>V_I Ij k * ii_a j-c I IjljSjj i4jj^c_l!I CjLoLSLII 
4 Midijll j£.Jj La 0^l_9 .4 [.-aaiLlSj j-a-311 j^-i I g m < m_i ( _ ? j]l jjc*Jlj JlII ililjjjl 

^LLudl alj^-i Jbu 43^UJ oL-^V' j'-ij^l <jL> lilts J£j 

i i 3 c. <_3_jj_iJI CjjJls. 01 4L>-J I jt£L&j : j a311 jljlaLi I <3aj| j3L3j 4j| jJljj 
i 1 JiJjjba ( _ r 3 j * 3lt j^jlill j.jCjJLlI J^Li. "/82 j!i£l JjlaJI iliLita^. 

La-^ I J_Llj_il t _ 7 _3 jJSLSL) jOt-ill 4 a kia* (j-"lj JJ < <i^ 0-° aL3jjJI 01 O'- 3 * 

. j a 311 4j».jI j-J-*3j ijJjLaHll JLuti 

j-a-i) JJ J U II (j-3 £j_c3j_i Jjt-i~ 4j j i I . i l l iIiIjjJlII 01 o^ 0 C^-J-ll Cr^-J 

i(il)l 11 ,itlj ijLfcjVlj i4^ilj_JI) iliLclJI (j^J i(3ja5tgJlj i(j3ajjll £j3ajj ijjijjJI 
01 VI (jjl£tillj t Qj" Mill ilsLiallj ialj_ill Ojl JJ*3) alsLujCllI 0^° J-^-“^ 
oLiLa-'i iill cjjjls. (_j-Lc. SJIjJI jlaIj AII o-° o^- ( 3?o'-^VI 

tiJUji Ol . 4 ? i nil jljLo (j.L l 4^1^0011 cliVj^ellll aljl 4JbL«-a 4 t l>.jJj ; u 

j j ~ (CjLjOjJIj JLjJIjII 0-“ aliULu^j^VI 4_a_1^3-La 4 _ij_L_u CjLlL3j 

0j-a^j-*3_iB -OjU ,". y t ( j^l_Ll| 0-a j-j^I l-iJl£. oV iCjjlj^JI O^- 4-4 ^*I-lII CjLi^jJI 
CjIj j <~i II La! .i i nVI 4_jLgj 0^1 Uc.j aUljU.VI 4 jjLc. j-laLiJ. 
(ja in jj.1 i^l jl i .il l cm i n~t (jj^JI tilt) JlLa lOj-ajJ^II illLj j" > n a !j-La3 (jj3ll 

Oj-ojj-* p j ~ in a Ol (a-^.J tpl i • i ' VI lijJLso V Lgj| tjjjlill 

.( 3_ii^iII ^ ilijj-3jlj^»JI 4 jcj 4 i~ (_y3 (Ji-Juj (_^jJI 4j^jjJI 3 Jl»JI 
Lgj| I i_3jj_»_U Q-a-^j I 3 » II j! (j-jl a t . 1 -» JI a I jjjj-jjSsjJ, I diljJ-Jj 
lj_& j_LLa_a j t t-i 11 0’'-3i»"l-a!l jali^.1 O' 0 l-54l£. il!j_o. Lgllj iSijacjjs 
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gjjLJI jo* Sjli 


4_aal^Jl ^j-C, (Jjj-J B^jLscj jUs (_£ jJI (jg^-u-iAj 1 CxjLd_<_u C—ufcJj . QjJjJI 

^j-jLlj (jl ^_Jj /^ ^ 1 'j q ^ 11 J_Jl^JI ^jjc. 4_uLuj_j^LI I j-^LutJI 
CjVjJlJIj ^j-uaJi CjLjjj cm < nil j-A ^^>JI l-S^IaU 4_uLij»^JI 4_bt_tilJI 

lj— jJl3-^j_$jlII 4jv^ ^J^-j_jjuj (j\Jua ^ I 3j^_i (jI * 4-L.Lt-tTui 1 

.4-ujJu ^j-sajj-U SjjjJI Jj-oal £)l C - t - LSt-j Jj-aJI JlIc Ij_u£ 

<_jLgllVL) l-Sj^jlI,!) dJutilj ^.LsuaVI <jljjL>J ^jjJlII c_iLgllVlj 

L$j| L^j l^jZulLI t j_c (L^jjjV!) JSIjMilt ^jjjJt jLfclo^Vlj 

4jjjJlII (JJLlA £)l j_>.jJ,I <j_ 4 (2>^J . 4_uljj 

(jL£ L-4 Jj *4_Lol£LII 4 jjJ jJI t * <1 »^*tl g-Jjjj . Jlsu L 4I0 3 s'-*-"' \ 
4_jjj^ cj^?Ljw <_aLA^l 4 4 _j1c L&^_4-uj! j_a 

JJLoa 1—a Jl-Lc iCjVUJI &JJb ^ Jl^wI . 4^.L_u 48 L^jIjjJ it"(t <n «QjIj 

4_jjj_} C .< -J^_>o 14_c.Uu 22 lLsL tfu-JI 

<~<lfc> 4J tjj , ,.3tl 4 jLc.ULjI (jI 4_C.L_u L^j Jl4 3jjJ ^JJ 4x.j_<_aj 4 -uLaJlII 

(_yjL!u£Vl (j-uj^JI (jl-AJ 3 jj_} CjJj IjSLaj . 4_C.L_u 24 4jJl4 CjIJLla ^-Ll 4_l9Lj 
. 4 4 i n'v CjLcLSjI ( j^ (Jj-*-<u 

JlLo cilii 4JIL0 ^jUjJI gjL>. l_3_3j £)L_ujVI ^jl j j_u V IjSLaj 

5_jjlj_lLJI cjLcL3j^/I JjkLselu ^j! 131 4(jjj>.Vl cjljlj_pJI j^l_4_u 

.^y£l\ (j£. «U «L>.jJlL« <4 4 4 m^I 

:U£if£4l*jJt 

<—<3-i-aj :^^-<2-4 tjL-uJ^La 4^-4 I (j-4 1 4 ^ 4J 

^_Lc) Ll>.jJ^_ljJI jj-4 fj ^ i^>~n 1-4 j Jl2j q 11 h rtl ^JLc ^j_4 q <y t j ^j! ^ y .»_uJ 4J 

SoUjiJ SLuLaAUl ^ IjU^ .(SLpJl 

:(jl_4jJJ jjJlSI] 4 j 1 <mj ^-^14 4 j^Ij edllA JJl^j 

( jl_4jJ! J^liw ‘.4_tl4j ‘^^11 (jLoJ^ 

^yC. j 1 3" < (iUj ^uaLU 

0 Jl_A ^_IL^T (jl-^ 4^_jJl £)Lj 4^J ^)-ul—4.aJV^' U L4I 

. p j U '<", \\ 4JlJLl]| LlujJl 4 4-La ^j_4 j£j_I,l 4at dt-p- ^j_4 4^^L>. j ^11^> 11 
CjljUa^j 4(J_^jtJI CjLc.l_4-a] Jjl Jp-j 4 _Ll4j JjI Jln. laJp*J lajLtajl LaJj Lgf Lp »j 






pjucJI qIo j 


-(jl—Aj-JL (jjj 3l— i_>J' (J-u-<-u . Lujxj JuX.1 j_aj Gj 

,.i a mi!I Ct>] fiLjjLu-aJl L 2 I 3 LJ JM_>. VI ^Jil 

CjjJvLj I jl^ . <Luj^u£iVl jt 2LJV1 Lolx.L_u ^ylx. I JujLu jLjju Jjaj (jjtjj 

I jl t(j£LJj 4Li! Jx. ,j_< j t *tjj »>»"»- < Cj j-*-lL dJLiG dJJ^3 ‘ / 1 * ^ *J (ji . Jx. ,j_a (jx 

(j-uLl dJi-Ld) tdLJj j_aj SdJLcjJj (jl ^jL~ i tij ^jJI I j (jj* tdl T ixL-u C-ul £jj 
tjj' "J 4 CjIxL_u ^Jl 4 j>»L>. (jj J (jL«3-II (jx 4 j jj^x B^SLnj (jjJu-AJJ 

. 4Ji_j_3j j. mi x ii 4 ^ jl ^ Mir. jjLex V 1 U-%. (^ cJsjJL dJjLuiJ 

cjLcLi_4j oL^jlj jl tgC Lu JI ( jr j cxSjil cjljLi/Lj jL>. <n^j (^^Jx (jjjI 
(jj) ^ ~ Mi 4 _jL>. VI (jl ^Jl_lj ^ a ^ II j 1 ^.u-^jJI ^Lfljjl (_£Jlaj U>J jf 
p ^ I ^_l_i_u 4xL_U ^jJJI (j_A t-I^l <?j~ 11,MI 4 jLlu. 1I jl JjlLluVI <jV 
‘ ^ ' *‘J V) LaLa-J Cji a_uj_U 4ijlx S ^IUs ^ CjIjjjcjw ^jJJL^jGj V L&JuJl>iJ 

L$jjl>. JlS ^a-Aju£| (jl£ (jlj u. 11 ii*/7 ^1 VI 4 _ajj_LJI 4>Jl^j ^j_uLxJI (j_A 

(. LLp*l 

JJaVl Cr lc LGjx*. ^yjL ^til J}L>* (jLajJL 6^ O^-Ji 

(jj jJI JUxVI (JL».jj (>laL>J»I (JxA-(^xLifc_uiVI (js>*} (jl dllj i^Lail 4 jse_uj 

^Ix ^_J| CjLSjl IjjjLAJ (jl (j£L^J iCJSjJI <13jJLA ^1 4_4j|j 4_>.ljtJ (jj)^ » MIJ 

1 ^Ut j . 4_usL>. 4j 4 ^1 4jI 4x.LhJI ( jr Lc. (jjxJju V (jj jJI dJLiljl (j-c 3-^' 

1—Lg-mJV 4 _xL_u (j^4 4_41 _jJ^Jl]I Cj Ij-luJ- l I (_ylx (_^j_JUJ t ^ ^Lu 4J Llu- 4 
Lux]I L^ Uj . LxjI J oLjl^pJI 4U £i") (^jJI 4 _luxj j-5tlll (jylc. t4_usL>JI 
LjJlx^ Lul jJu_j^ i4_jJV! (jLojJI I 3^^- cr^ *—(JjT ' (l " 4_jJu.i.ua 

.4_ufcj_ll 4 ?JlA 

^jl^ Jlx^ t^LsjJI 4 xjxjJ jf 3 jJlI dJIjjL (jJLfc T u (^jJI LlliI J,^hll L«l 

(^y-Lu-^-jJI (J^lXuJI <<d Lx L^J ^1 dlij (JlLc tCjL_uljjJI i j r a> j-u^ j_4 

4jjLul 1I «4x.Lu.JI (^1 jj» (_^ L« 4jjL>. jjJlaj ( jr Lx 3 jJlx 1I (jl 

t 4 _*_j L_u_J I (^_II 4—<_u J Lt-ui I (j_<_u (^^ (jjJkit 3 LxL VI (^^ ^jQjls La 1 

(> svuxi jLLxiii julVi Jxajj . 41aLji ^ ( jr ^ I Jlx>» j, <Ti i inj 

CjLxLxjI 4-«-Ljj . LaxL L^lTu (jxjJI (jl-Ju^G j Juj jl t3ju^ 4j| 

.4x,ju_uj «4 j i ii 3 >11 ^^r.L-u)) 3 I 3jGj 3 1 (j^-^f ^ 1 n^JI 
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gjjLJI jo* SjSi 


VI t 1_L<-ujv. Ijj ^aJlILlII JlIc. jj t^>T< ^jjO^JI C-iljI<-3 jjJlBj 4:9.} jl £_aj 

1—L^_(-4-J La j_&j t3j_u^ <J_a1IjC. «ilj^>* j-a t jlj t*» «>sVl 1 ^ j »jl j^>-a_j L^jI 
4 4 ( mL>JI 4-3e -l uJI JjlIj . ^j-^j-tl I Jl^j 4 a\ t*tU CjLlJVI 3jj <<-^11 j_a I Juj-a 

i^C. £ I j_<_u tBj-jjui,! ^-<-oj>iJ I 3jlj^* 4 j*jJ j_uG (j}-& L&J! j^-al (_^lil 

( jy BJI) 4_*_3 jjJ,I BjIj^kJI 4_>.j Jl3 . Bj-GLJsI 4_uJj_3eI(JI <L>JLjlII jl (j!s>jJ,l 
La-a £jj_uU (j_ajJI Juu jl ^1\ (jiajjJJ Jlj (^_a->Jlj 4 jLl^VI aLul l_Aj_GitJ 
jSLalj . Lc.Ij.j_u (^jj>»j 4Hc.L_u jl ^ jr Lc Jju La-a t4jj_uJ! 4HJL>- j_A>j <?Jl*j 
J- T utj jl c_jj jJb (jy>- 4_jL^ :Jj^_JI 4JjLa-a 4_?t_uj ^1 
t Jjta jl£La 4JLal^ 4JLJ ^ lil lj_^LLa J-t-saj 4^1^ I 4c.L_u ^jj 



I JlA j . i Ls «y.. 11 1 | ^ ^ f | Jd, I a~i 1 1 4_cJ_<_u ^ I *** Lkj-U 1 **< I 4 j I /^<~t | 1 ^ \ Lti-a 


Bj-lu^BJI cjIjjGJI j_uL_GJ I ^1 ^ •"• ‘ '• < ^ull 4_jJVI jG jj 



CjLcLBj^U 3 j 1U H 4x.L_uil dJJj 4 i mm V i 4-La Luu-lI ' 4jLc Metabolic 4_uJaj I 



- jLojJI jJL>Loj ^jSLtiall ^-11 LojI j BloVI (_^tll c_jLj_<_oVI Li_h_u 



jj-£Lj _}GLj .j_t^l 4_Cj_*_aJ ciJj-stlLj jLajJI jl jJl_u j-aj tLt^Liitjl Jua/I 

.4jLcall 0ju4> Ji.jLU tij^l J-aljc. tiJllA jl-JL>. ( _ r ic.-1 Ji£j_a 

CjLajl»_U j_a LLuI> L^JMJk ^3hj 3jH^ Jjls IJlSzJ j! ^y^eJh JIj-u liL^ 



CjLaj I t a It JllBjGJI ^^Tmu-a JjGjjl j_a Jjjj 4_j_LajJI BjIlBJI JjIaJ OjjJlBj 
4j^ jJI c4 .U> <VI • L^_La Pj^jla La jl JuLaJJ t4_tic. 4_u3j^_*J,l 


^Jua ^ I c. 4_La j '“■ t ^ a j-ILj 4_j_Laj 3jH£ 4j| jla jjc. jL_ujVI ^jGc. 


4 U mi iLj >Lk>U tSjL^VI j_a 4j/>> 7}") Lcj_u_ul jLs . BjILBJI lLUj J>U 4lsDLiij 
Lg-Lu t^J-aJtil ^_aj_JI (juj^JI j-O-i ^j_u_u I j_a lj_jli^ jla I j Jl_lj BjJjLLa 

jL^ILxVI lj-a_a Jl5cj ^a-I ^ll3r„ jV ^LjjIo ^La-C 3jGji_a 3j_uoL^_a jJl_u 





pjucJI qIo j 


lj j < Ltiajl ljufc 03 ^ * L&Lulo 1 4Jjl_5e_o JjLiuJI 

oLu!u! 4_3 4-oL jI jj-o 3 I ciJJIi-jj-o^J! j£]j 3-C- J^laJI ^LlajV 

V J-O-lII jjlo JJL*Jlj ^jLo^Vl L-ticI 4-0J^<?0 ^_tC i3jLJjU>. 

.(JjLU _0 ^^Lc. 4 _J I ^lc. LLttTu Jl>-LI.luJ 

CjLo j)U U 4 U r »1 j. < M J.Q J* I c1»Jl>JI (J-lc. JlLiaj 3^-OJ till 

^J_^-o 1 U>j l^^v- 31 3-® ^ / ■ it^> jJ il J«^~m V 

j-tiaJL) L$_3 3 V tillij tJjlsVI L4JL1 4 _ul!Jl 3 jliJI Lo^l J 4 lls 1Ig 1 h 3 *i 

^yic J ^ inl LUjlaiw 

I Lu 3_>- L-b-jjJU ol U-^VI t>J-& JlLo L/.q.Uj tj_0-*JI (jr 3 LloJloj Lol^J 

‘34^1j-jJ- 3 j ^ 4 - 9 i 3^J 3? ^1-jLo-cVl J£ ^-UjI j 3I0J oL_ai]| (jt julL 

&1^ . JLvjJl 3_o W 1 ^- 3 Lj JL^I 34 1 ^ ciiij 03 ^ 3^ J* ^ >JLt Cy*3 

^Ualxjjj tjr l]l 3L03U 3 jj^>JLl Sjl^jJI ^j^_1o j-A 4 ^jJ 1 j-o-5 3 j)t^-%. 

3-C- l^>»Lc. j-_jJl_u^JI J^UTI 1 JlA Jljj . Lo 3 Jlo 4 -oj_^jJ 4 jjL 3 -o L^j 

^jl^i3< iij^ jJLJI Lol 11 ^*h4jj JjLstJ 3 j 3L3JI 3j) <w>i o J_aL>«j 

-J_lZlII < (i Jl 3 j Lj^jI 3^Lu 3 J JJjaVI JjLscj 3I ^^40! I Ijl^j 

i^jJI j-JLTJI ^jljj ^ Jr -ijj- 3 j £L3jI tjl_^_Lll oLul 3 j,j<^> 3tl cjIjiLlil 
.j*J,l Alpha LUl CjL>.j-o ^ < <i>«tl 3 jIjj>. 4^>.jj (_ylc. I^-L^j 

Ml ^>|J (jyl^ (J-OJU 4JL13JI JjL-UjJl ^JL>*I (jy ' .IjULulU JUfcJJ 

dal Ml ill CjL>.j^ 4_jV 1.4JJ 4_u_ojJI CjIjUUI jjJl311 HjLu" i mI 

« LloI£L>^I t Jj.U<>»yi Mil 0 l3»tl 
3Jo3 111 o C_ilj_iL/j_o CjI jJL JloIaj L^jl-S 3JjjlaJI tlil^LaJI CjIjjJl3j Lol 

t—3j)^ II ^^-tlilj-tljll <>JlA ^C. 4J^C Lr^ (1)J ) ^'J*J (3^ j-ll jl^-^VIj . 4 -I l . lJI 3.0 
3Ljj>.VI pht a 3 3-^.J <^ij~43jJ Lo ^_tc 1 t_jjUo 4 jI (jy ^ J I t ^Lj_o 
^_)Loj-j-oVI I j ^-1 j_oLj 3j J 3^ Lq-Lu *«3j-u-^ 3j-lc» IjJl>-1 ^o^jLi 
^o-^jL 3 j J- 3 j -Ls 3-^ J_uij . 4 lol^ CjLcL_u 

. Luj_ 3 j L- 3 -t^a.lII (^Jl 

Lij^jG 14-J-J1—t-Q—J jL-U^J 3 -^ 3 ^^ Lu_uL_aJ»-l 4jJ-tTgJ l_L£2J I 3^Loll 

IjjJS Ju>. JuljI ^1 4_l.Lv j Juj ^3^I 0^3“^ 4-l>.jJj)j i n3ll Jj-usVIj 
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gjjLJI jo* SjSi 


I i I -w (J-4-ftJ LU-U 1LvSub^ . CjLj!^_j_>JI < L>. ,. \ I 

^ 7>r *^j| jJI (jUjJI 4-Cj_<_u ^LLajJ (^J3e_<_u^Vl jl tjjTt-ilI 1 

Thyrox-(jryji^^_jlII jl LSD jt Amphetamines ol_Lj_«LLuLaVl J!u 
I jjuuj . 4 -lLq^JI Lul^Ha (Jji^ ^Jlju LlL*_>oj t LaLcL-u £j^j_uLj ^ .^2j inc 
^ jjjs Jijjj j_^La»J! jj! 2UUJ! 3 jlc.L2J! 
JiLo 4 _iLi_iL>JI c1iL^_j_LU ' Cr‘^'3 . £jj-uiVI ^1 4_iisLiJI L_uLlL_u 
(j-oj .(jj/L^aJLI JjLs j_pG 4J 1 <>g tj-JG (jjjll! 3jg3llj ^LSJI (y^l^-ll 


^jJ! fillsL j_ojj! ^I ^sLjjLi! i^jua i tijL-uljjJI ojjt Sj^Liil ^jlmll 

t_<_i_mjj ^ U mi tVI ^ i ii ->J 4 i i n 1 lb I ujt 4_u Lui_i£Ll 1 4(^X1 4 i i i n" 

i—al » iA I 4 _uL«j Lfcjl jJLo 3jLjj (LSD <_! Jj^alb jditjO jLa^.) LT' JJ ‘ »j)'j < njtl 
L^JSLIj Ci j j~~iI fiLojV-ll (i_2-c3jJI) 4juj_<jJI //util 44j4 lJ £ 

jjl (jjs >. 11t-i (^,^11 ^jLlsVLi j-2-lII Lj4>2j lit' <<* 'A 

0-43^211 j d t i_La_u^j (j! fiLatiJll 4 _Ls_XujVI (jLi ^>.^J IjL&j . I y * 
Q^SLj (^^(jJI joSLxjII (jjs Ijsj-o 'i' t*«*tj (_£jJI liJjl i nil jjl JJfiJ4j ‘^4 Al~^.t I 

.<jLajJI O*- ^ Ij^uj Jif 

4 j < A JlII Li-iLiLtCi (jl l_$_t£ jJljj dll 11 Iilla-ju. jjjjLc-LilLui 1 _J-^~ 

^>1 tVi'iLi ^23 ojuk .dLoJ-XI (_£.jL*J! «__il j< h'iVI ^jL>- LoLcX 

j j r cj!jl>.V! aj-A (JXLoj . LuLp. ^p3 -^SLi fi-jp* ^^3 

djljl of,)) (jl Cr^i ^i3j^ “^3 *TJ 1 " ‘- l, '^- a (j-A iSjJm 

1 g j I c~. Ij Xij Vj iDL-oj-II (j-3 Lpjj-jj V u i»at ifiLuLoj ^ j$j3* 

Lifj .«,j-AjJI (^1 aiusj cuaj V L$3l ijj-ajJI j3j- 4J 

4-ljl m i ,i ^jXitlj 

VI Sjlc. V (jJtjj) («i>- ^j3sjjs (jl I "'t LoJl3£.j 

i-I j ~fi- jj^o LoL«j K'laa D^p-Vl (■ lif.l ^ 4jli i(j»VL>-Vl ijjs /. I 


iJJ-«JI ( j : |»~ I « U lA^jljlJp. Ui> J “ ' J C7-l$XI) 1. , ,n-a L3 jLsjJI 

(JjrtJiLSLfia jjjJp-jj (_pjlitjiVI 
IjJLa^l jjjjJI .jJ5Vfi9 t J-olS jl J-ol^ 

^ I j" j 1 a VI (JlLa SjJl 2t_ja 4l^o 4 U. . ,.lj ^ ^ d^**3 

j i c 4_jy iXlj SJLjjis Lo^ls.1 IjJLLa Lo Acetylcholine Bro mide 
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pjucJI jloj 


JULJ i j_AjJJ £jLoJ_JI Ju jLtlu ^JkJLA LlA jL». I (jTu-ULJ (Jj»l ' ^ 6 LI ^ J i < «<1 

S4_t^.ljit 4_uLj_uil1 LLaLto^wI 4 _j j^u-uJ (^ jilt <^1 jilt jj *^3tl ^yQ ^aJLitlLj jI 
L$J 3l_3£^ 4 l>JJJ (jr}_». (jL_ujt (J-JJtl 4]3U4 djjfcili (jGjJU j! (J^La-II j-AJ 
(jy-lll <^3fl QS\ *s JljLbl j_A jJUJ Jl3 La ^A-CjJ »^j T l>JU CjjJ.1 4 I M I J 
4-G..LLL 4 />> a j_£" 4 jLl>. Q^J 111 J tG^I »J <^~**-lt (jLcajVt (j£. (_^£L>G 

4_j Jjj_jj_a j ^ t r. 4-j^_Lja- <ro j J_u ^tl jl_i «4 -lJLlc. ^LaI ^jIj 

t Albert Heim ^ajLa cjj_JI (jj»tajjj_4jJt ( jr >. jIjjj^JI L^jjjj ^UJI 4jJLlH 4 <^> 3ttj 
J^L>o) '.JjJij jl 4<iUj u I c. JLLa j — ll > . tJ_>^>JI 4 _ULuj aLuI <L 3 mi ^jJt 
4 j lUjjjuIL Laj (^j-LjGsj JU. Laj .CjLc.LlL^jVI j_A ji>j4 ^JjvLgJ j.3-<-u 
<—jL*_Gj| 3j mi r. ( jr ^LfcJ jl j£!_AJ jnitll jl (j-tLAL>Jt ^yjljilt lilli (jr ^ 
dowjj tL l>. I ^1 L$1jj-oj jo* (jr^J-* 3 aLu I C-<_l£ t j it . jjLs JilL JJutll 1 JJt> 
^Lp.-jLtAJ "£j-uxA (^^lc Lilli JJJlJ LaJ L^J-Cj JJb Li/ 1 L^jj-C. I 

I jla 4jL>.VI 1_LjjG SI_Lal>*Lo- jljjo. ju jj <'*>'*■ a i4£.j-taJt JpLs aILc. 
Lj jLjG jA ^j-a-jij ^>U*>L1 ( J? G_uL>«Jt jj~r*- a It 4 t^^vLaJt 4_<_uljJill J jL>* j_A 

cjjj! tTo ^cju L->» jJj_u_u_aJI a! a If. (j_A LLi LuUl LULc ^jl Lilli JLla . L^J 

La - LS \J, Ijj (Jr\Jj-A lj_j_t^ (jl_j i?JJ I 4 h 3j I LaTl^J 4 J (J'a 1j3 LaJL>* J^JlJ 

Vjl Ji (jl (jlS^ : 4"i ilU ^yiAAlt ^Jj-tilll L_uji 4 jI ^jLtll (Jjj 
(J^ tj-p-lj L^SfcJj nil) ^Ls ^AJ t L^SfcJj^llTu ^ J_3_u_u ^_pit 4 T (J>Jt jl GvV L_4JJJ>. 
^ylLll 4 J t ♦ (1 tt SjJlI l!OJu>*j . I JLjUU LIGjJI Jl^jj 3j_a ^J^JI 

^1 *(jGjj_a ji 0j_i I 4-£j_«iL(-uI ^jJI C-<-£j11j ^J->Jt j^luj] 

5<LLaK 4x.L_u ^Jtj^. ^JL>Jt (jl 4J t ju cilli *.ji^Vt (jyl^- (jlj3 (J-u-aA- 

jt • 4 Cj Jljv La jl />> »-I CjjjTllu (JjLv. LaJlIc. 4jL^ t j_aI ^j_A (j£L La^_aj 

(j —a ^fl lGJGG 4_a_Lw (jGL ^aJj . Li-ui j£ t Juj (jl > >|J Ic>uj jJI J>U 
(^Jlll LjLGjJIj (J »>^4 J^>*J t4T(->iil (Jj^.J-Cjjlj jl (jGjJ_LtfD 

L$_> (JGjLGJI 4JiL«JI jj-t-all ^jl^J 4_a I jiitIL<j<Lij . I j^-*-j c.<-La->- 

( jr cljll 413r, JLui 4 L^J J^ill ( J7 _aj_i 1I c 34j-lt 3 j-lLj (((^Laj jUl jj♦ MijOl» 
(^^ISLII CLdb jll lGLlIdI ^aJ 4 4_jJLlLa CjjlJ^lt ^Gsj jG t Lj^-tj LGaj VjLla 

. 4jj_GJ Laj>La JSJI Jjl^j 
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£jjUII j*c o^l 


<jJdj j ■ ..a~ jji-JU. JS (_yU-(j£La-> V «<iLir*JI)) i>juk Jia 

(j_J ajj>JI (j-a JS 4 jUS ( _ t U Mozart llljl i ii~tj-a 3jjja (Jila LdljjjU isjUJ! 
Lj^ejj^sJ Mise're «(jj|all» IjjjI (j-a >... 3 jl>.Ij 3j-a L*a I ag»a * <> (jjjdll 
ciljUa j.j,,i3~i ^ I Jlj3 (j? (jSUj V L^ji US' .Gregoria Aelegri jjjtJ? 

( _ t 3jJ j?UjjSLSi 4-La-Aj-aJI 3l~3ll CjjjjI (jUll «4 j^ mmII Cjj?^M» lilt 

3 1 I_j 42 g_j £j~2j ,(| * II j —I —^3 > "-11 i"-c- 1t-. i .a 1 (j^>. shakuntal Divi 

JiLo j_ifcl_jla 4->jj>Lij .L-UjJij jl (jc*-a _j_p (jjj UiSjj jL&l CjLUueJ j»J-S3 
^Uj) i~ II j—i3L3 Ci Ui i—SjJUt j— lC. Mill ^a I11 jL^laU 4jya- ts~i a n>J-ifc 

j-aiLaJu (jjs jSUij tijjjijj Uj /o1*3j ( _ T iii 3 ^.j_*-oJi jjLi ‘c? 1 "ju um 

4jLj Igia (jUjJI tfUo Ua^lj-aj 1 i < n3'tl (j£. UjUsjlLi U u3~ jLiSl (j_jSj (jl 
. jjUoJ! J *^3tl lUGLlJI eJJb tjr I] * 'i i nj ,4jj-Us cLo^Jjj i n4 4^3 
(jjs ^UjJI jIjCLoVI jjt (jUjJLI UjjJl33 jjtj lJ j& liJUI! j $ U 11j 

(j_$SU (jl J_aLL>J.I (j-o ,4 _ ! _iL 1!I ( _ T S^ .(J jS~n iiUj (jj-IJ j-l3sUJI 

(j-a ji£l j-ap I-Xjj V 4-&Jj icr L^UJ ijz (^1 J3UI CjLjSj JaULI 

aljj La-U CJ.il_jj>. u^\ (_ 3 _LjaU,Lj 4_al a~ AI J-LaJ (jl Uj . 4-aUl Jls-Ij 
ijjLajJI ^iLa-i fjjj (jU 5 * “^Uj tfj-a^- U_J^ O^) 

( _ r U i_3jj3j 0j- 4£. (jjs abtjljJI jijj Ujj£.j . Jj3~nnU (_y3 Lg^aJLa-~ i njj 

: 4—LuL^a Jl^JL>. t _ r 3 jSLaJ^ i ^3iSl (J^Sj 4 t n alUJI 

.tfJlJ^ja I (jj-oU-auJjSLI!) 4 i m i T l 

h i mi -a- °l ULIj ,j^a JL*_JI LujSli JilU V njHjJI ^yS jaJLaU UjLi£.j 

lU (JSUTI 11 jS Aj . UaT Jiir" i nL) j^iST ^jjJlITG ^h^i USJj 

i(^5Uil i4;UjijjJll Cj|jU.VI) aL^jl mi a ill JLs-V (j-LajJI l. ij~i^Hll jSjGj 

,,. i V Cj.il^>JI jjns 31"">■ a ^ajjcHS CHjjp 4-La i . i Laik. 4jU 

iLiUj J « 3 ~i (jl LlaJUj JtSa (jl Ul . Ua U-ikjSjGj V 4 jV idlj 

4 3 I "i -w II CjjI^jsJI (j^a (jl ~ t~ j A -wl I (jUUfc (J-Uj jl-4_j^la_La 4_iiaJLJ (jSJj 
. (J_ui3_La ^J^J (_yU Ul ^ 3g^ (jcLijLljt-a 

(_yj33m (jjSj I a ij i i^J ,_ULiJI (J< Mill J-A (J j 3" mil (jjSj l_ll I Mill 

(_yll U^tJjjG «... (jj till t_ i i."i | UjLt£.» Mill (J» i"ii U ^a-Al 
(_ r ajsU.I (j-a JS(^yll jJUJI Ji*JI 4LLaa (jl (_,3j m U^luj«... ULi CiiS UjLt^.)> 
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pjucJI oloj 


^ 1 ' <j| !^\ l 4 J . t-s '-> sa I rt~i , ,. ^ It Ll1\J 4j j ^J_4 I Jl^Tu-u-^ ; (J 1 *"< ' '• 

. Uju^j \a~*. Janus 

Lr ic (jLajJI L$J£j_2j 1 oLa}L*JI jKl L*-a oi Lr^ Cr^ 

BjjlaTJLI cjLjLuJIj cjLjI^_l>JI L^jl .4 _uCl>-j *^L». ^-u_>JI 

ljU£ UUi tJL>- t4JLoLa» Ci 1 »m! 4_>.jJt-uioJI £)t VI <L}L>JI 

j_^_Lj I ^jtv*<«nl ^j-ojJj) 3jl>.IjJI 4- lU JI cj! li 4jj)/>>♦!! cjLoISJI 

. 4_u_uLlXI eJij^UJI (^1 ol_9 

<lLvj-ll (j-4 J-SToj L$jU L>UJI dJJuuJLl 4-jj-tjajtJ' CjLoISLII ihI Uju£.j 

j ,~, jj-AJlTlJI l2jLj_Uc. QjIjjj C-t-L>- ^_tiaJj| 4JL>-^_a ^Jl ^JjVI 

jLkjwV 1 *—> j-i^T cjLLjISJI oj~-& jl^KI «j^-ajuU 

(y>. BjIjjkJI CjU-jJj ^UUll (j-aJijj JU jL^-VI 

. L^>UV LiaK J^l^til *Ju* 

JU U3^ C-t-LStJ ^IjjVI (—S^Lo^Lj 4jv- jirj Mill diVjuua i_3JLlitJj 
4_jJU_c 4_c.j_<_u £)! 4 _jI Jl_j IjlA 0^-C. ^jl^-L>JI 

ijJlus I (jl^-L>Jl UK 4_j| il *<L>*j-a-j Mill \c.julu JJi>j I ^_ ;r A ^^iajVI 

^ jr lJI 4 j >311 L-tjJUoVI (jU till!} {j£- V I 4_uiajVI 4j 1 jUf, CxjK 

4_La_j_>Jl,I 4_j_j_lJI 3jIj-^ 4-j>.j_} ^UjjI (JU) ^)iajVI 4^.^_<_u SjLjj (J-aaj 

CjLoKJU Uajl J^ju (-ijUt AjJI CjI j CjLoISLUj 

j) rr 1 ^ I ^ 3Lj_>JI ^j-^> ♦ > tl | j_lC. iSU^JJ 4 -Luu I J_>-1j VjK U-u^v- 

■t^ ] 

{jjO> CjL_u_UjJI £-4 UUj ^^\-U V djj tv. 11 0ju£> (jU \J-A ' (j-4 U^-4J 

^ jJKt jLi*! Vt ^Ju-jmi ^-oUo^VU .SLuaiJI olil^^l 
(jl ^94-aJfcd* ^1 ^j-oLlSJI-J 4_lLc (jl III lil t4_U_o 

.[^>.ljJ,l] .jjLy j-4^1 .cjLjIjlJI ^-»jj ££jkL>«jl 
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gjjLJI 


4? Lula j»a£VI i i jcJ.1 LtLLjl 131 I Jluiaj Juil 

i d j >>sj | CjLLloV (Jj 9| >> jV1 A A ^-s&TlII ^ylc. 3 jJl9 

^JLl Jju>u Jjlsl 3Lp- (jla 4 J_l 9 4^U.jJI Luludj 131 cillj^j 
• (2U£1 \j2l\ 4_JaLbVI 4ia jjlU (jl^LV) ^ LaIaVL I 
^jL-^l Ij-iLa ^ > m^H (jl£ I3L^ S^L-^l cjLjI^_l>JI Mil I3U 4(j£Jj 

I Jl^jj 4 JuVI ^ A \ 4_lxl3j 4jLu-o J_loIjj V 131 41*4 4JL>.j_a J jL». 4 . ■■ A\ 

SIjJLL j_j_uaj 

(jr ^ 3 _}j1j Cu^lJ J>jJL>JI 4_uL£!_aJ (j| Jjuj 31 .4_tL>. CtuJ 4 jL>-VI 

: 4iw^t-uToJ I J-lC. i C-J Ln-O I ^j_A CjLi£^JI 4_L<-gj 3 <jV <d J* I I t^stl 

4_l^j_ 3_JI (jLa ^a-J (j_cj .^PsjJLlj 4 Cj_}Ij^>JIj 4 4_c.L>JJj 4^j_ul^H^VI J!La 
ciJJ3 c_*£l jjj . 3j»a-*-a £-Jjj I a Lib V J^^LLs VI -iV JI 4JLu_t^3 

^_uusl ji^-Lu-oj ju^Vl (j-4-4iit (^l jjjfcjG (^1 aL>-jI (^1 4_jlLdL 2JI 3j-J,l <-LUj 
( j jXj 4_jl_b 4 jJ_<_uLuJJ jIjulL^VI (J_l£ ij\ 4 L_}L^fu Laj_Lc t a^» «>> ^j|^_>JI 

(J^LaI 131 clUji^ (jj£j ^ 4 _£L!j '4jjjU>~tl 4^>.jJI (j_A dilj_A 

. 4_ajL 3JI JLtjfc.VI (^l 4 -jL-Lcv ^ajI < <nj ^jljUll Jlaj La <^1 t 3» <>>tl aU.jI 
4^1 ui» VI Jt La 4_j_}j_aJ 1 LjUJI 4 jL j3t_uTu (j| ^1 Lbajj (jiajuil c_.uk 3) 
CxJllcI 4 jLM ill (jl ^3il Bj-jj-uiJI LMisJI j_a-j (j-° «oLaI 

aj (j_Aj j_>JI Ijl_a dijjL>«j Lr lJI 4-uLLaj-iuJI L>UJI A-fj;j ^jISUI 

Jj-tis dJLukj (. ^Lx£i t>t»n ^l£j! JLUuj L>Lk]l 4^.jj_A ^ SjJLL 

\ a&) <_3-^iii £j£. ^j>j-3ii ^j_t-bjtii ^Kii j-zz-£- J-&J VI ^1 ^Vi 

4 L^-uSLJI ^_A JUJI La^ ' 1 LJ , ,, < ^J^UjllA :3j-ulIa 4j_U ^_A Lu-uL-ul 

l_JJ_3e_ua_A 4 4\)LL 3jj) U~i\ J-JJ-4-4J j3l£[j JjULA tjr L. Jj_uaj>JLj 4 Ujj_4jjJ 
«^jl J »-^ 11 Cjjl J^sJI ^l^->* (j-3 ^j-A JlA^JI £j _A 4^jLL 4_lILc 4-L<-4i-U 

<- «j < m i j3l£i]l I JlA ^1 Jj-t-ojJI jJuuj Cl'-t>- 4^_t^Vl ^j)*r Mill t 4 _<jjjIl<LII 

tCjj_A-i La ^jLcj^_u I jJLL Lc.,jj (jl^ 4 4_lL>J 1 j_A-J 4_c.j_<_u ^_ ;r Lc 4_4 ^J)j^II Njj^tl 
^jl jl 44 _jjL^ q-C. (_ > j AjJI ^jK < till jL?c_ajVI a*«J (jl (l) LaI 4jV 
CjLj^j (^Jl J>j-J La_a) 3j_jJLlll 4 o_j_lH 4_t^l j_a (jjj^>*Lc <^r.I (jj^L 

4 I^-a£. ^-ua^VI (^jlj-uail L^j ^j_3j (j| (j£!_A-i cH^I c_JL_uJI l-JJij-udj (4_l^jLc. 

. l_3_j^LJI ( _ ;r Lc 3j Jl^ j^I 1 ^ K tj 
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pjucJI oloj 




jLjjj LaJ_t£. OjJ,! CliJ-5CJ 4 j^-l>JI (_ 7 -3 

Cyll Xw 


- 


J-**U J^>JJ t^Vl JL>JI 

^Jl .. Jjal cdb^ L ysj-aj *lji: 

J*l>JL 1 ^ <<^VI jl>JI S^Lj 

XNj t 




M 

(>a J£ Jjjj 4 _L*^IjJI 4j-u.II ^ CjV^tlll 

l\ 

.(jrjJLcL*J| 

-^t"~ ! ♦ 

•yl-l 

j-*-II J^l Ju£.l ^ ^Lla 


J^L>J,I L yjua&'$\ Jl>JI SjLj 


i! :cjLjJVI OlX-A) ^ j u <,* ^ i * > ^ ^uSouj pLaiVl 2UU* 

< njj t<L>-Mill Cj!j_jJu ^yic-^j)I^i n CjLj^jJI ^ <a 

0L5 ^j_C, 4 j1-Lcw ^Loj ^JLc.^jJj (jl jjjsejlJI 

£j\ 1 <i iVl» ^jlI cW 53 o -0 *L2-£VI (jl l J!j»j V cJajJI 

. J_t2l^ull ^ Jijlj JL^ILwl Homo Sapiens «J-sUJI 

£jUil! {_yz> JlJ JlC. (jLu I £)jj (Jlj3 V 4 j>-j Mill CjLjJIj 

1 $ j ^ oj^-^ : j mm^j (j\ V> <n c.<_>o ^UUl ^juk ^jjJjj .4_iSL^JLl 
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gjjLJI jo* SjSi 


4iwjJ^ oLaj j i Pre-Programmed 4_5e_aj_iJI 2L3 jL_u 2L>^&.u.aJI 
.4_u1 ^ '"•>?' 

CjLa^.U.a-U lLH^TlcuVI < i \ W< ) l_^_il_£ 4 jtc-o^_JI 4_3jL_u I La I 

1 4i*.jjjt-uTuJ1 ^ tl J fc. M Lufcj t L}L>J1 J^'Lst-A-dol A A ^r- 4_uljjJl 

^ fjuu ^jJI b}L>Jl J^Laj cjLLaaJ Ij-ti/L-c |j| jHaI 
jJLjIui 4_J1 c-ukj ^jdl Codon Restriction hypothesis <(CjI_LocJJ jll2JI 

oy>- l^O Lj}L_>JI J^Lajj £jy>* <uLj ^L-uj-Jlill Jjj < a ^yl^-Strehler 

(jL£ tj<~i 1^1 Via tU <H ^1 Ju3ll J_t£, «^LjlII (jIojJlJ! Lj^C>> tU A \ (j-A 
3 jJl 3_!I ^jl Jl_ 3_3 ^j_A cdJj JjLAJ i((iLtia_uJ| ^jJI CjLjj^ jj_A 4-lL>. 
1Ig ?A Joiill I JlC La-j-3 « 4_Luj>J I» 4_ujj_11 CjLaj)1»U CjIu^ ^- l a^ > » 4j>JL*_a ijr Lc. 
CxaI jLa 4 4_lL>J 1 (j-A ^JLc. 3 jJlU 1 jJLij 11 Jl^J «L?c_ujj 

. Lg-jj-a-tii ciL^ o^A^' ^ul t-dJj (Jlj u i mV cjLajUU 

. L}L>J1 cj j-A-5 4 LptjjJ lj 4_u_dL_u^I ^JuJI 4>jla t*ll^~ > 
^1^. L^UdI^1 aL>. jl 3^ ^ 1 U-^Vl ^1 ( jy 3Jl 4Jwj Mill LaIj 

4_*_doj (^jJ! ^lij-A-dl I ^oLaUI oJla jl>.Ij . 3jlc JK u>I 

^u>L3J! Somatic mutation hypothesis a <<> ->J1 J^elll ^ Burnett 

JlJiS . CjLi I^j_>JI yc. c-cj.qu. 11 3LpJI j-lu^2j 4_Lu ^lr. l_t_ul_«_ui 

4-ulj-tTu-tJI CjI j-JtTJ 1 LjjsejjJu La^I^j ^_<_uL<_uVI ^Lt-JuVI I 

^jLj J j 3^ I JlA-^a > m^JI LiN^>* 4 h a <^*>11 4_uljjJ! CjLaj)U 11 

lj_A (jy-£j .jj_AJl3J1 <- t i • n\ ^LdLj 41 ^3jhj aI^I ^^ t—>1^ t^Vl ^ tin 

4-u^zjjju cjLJV La^-ac. Jjlaj (Jj>»Vl 4Jjjia />>♦!! cjLuISLII ^ jJ 4^j^a 1I1 
(.n 4 4^e_<-aj J^xi3 LaJlul^ : 4j < <mjJl CjLLl>J 1 (j_A 3 jJla T la J <3^41 

.jLill aLc.ju_<_uI cjLLu>J1 liLLi 
c_-<_LaJl L^j ^^j ^Hil 4 -Ll<-uVI ^a-AI ^j-a 4fiL>»j-a-jMill 4_JI Cxjl^ LjIj 
IjlA (ji_3j JSj (jI ^ Mill 4 jLcj_j 4-aLaTlAI JuljJ ^jJl-dL«JjL>Jl 

iZujs^i t_jjLsdlll Cjj^Iil JlSj SL^_la aLI^jV! ^SLa-J '.JIJjjJI 

Hydrocortisone jf E ^1 (j^_aLLj^ 4^L^1 ^jl L^LkJl ^bj 

J_a1 j-*J1 x>Jl_a ^jLj ^ %.La_a 4(J_a-»-11 L>L>J1 aL3j 3j^u£ 4JLLd1 

^aJ JlC.jJI Ijufc (jI j Mill Jj»_a (J-a-*J (jl 
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pjucJI qIo j 


* ^ 

jlj I McCarthy ^^jlSLo c.«-p I I j_A CjI-lLuMj-II ct^3 

c^LajLj Bj-l.lS’ 4_JLLI LfcjL^cl (JjI^>j {j\ CjIjjl^JI 

t4n ill— lI> 1 4jJlsl1II L 4 J j La J_Lc .j .4JLjj1d CjIjIlBJ Llu^JI 4JLvj_a Lfej_4_i 
(jl£^ Uj . 3 jj <<-*n 4 j>. j^r j m( ^1 4^_(Ja_Lll 4J_>.j_a ^J| <_dJ j Julj J_t*aj 

tj-Ju-J 1 4 _u_u_lU_j L$_l 3 t_Jj-a J-LC a t^»~~, 1,1 4_42jj-L2.il 4 >JlA <jl ^.L>«JI (j_a 

CxjL^ jJ 4 4jp9 3l.il (j! 4 jjI JulII 2L>JU! £)l (jryp L^jI VI 

CjLj|j U <>>' (j_a L$j J Laj tL < ( 4jI JlJI CjjJu>. 

- ^ <b 1 II 4JL>-j_a ^fi ,,,tA oL-^VI 1 '^ jJI jSLJI 
IiU Bj^kLLs Oj*_lII <j-« Juj-U ^Lbtj Lul ^1^11 <j-«J 

^^pJI 3j_o-*-ll 3LpJl Bj-ALLs <j j^j C.t-L>- Andes j-jJljT CjL*_oIbe_a Juwjj 

Ijjj^jJ jj JLoIdI tiJLLA Lg-Lu tjJa_Lll <.~u-3Jj V lj_a 1 4_u_u 140 ^yJ>* JlLoj 

(jbjJ, 4_aj^mi ^palj-cVLj ^IjL^I a|jj>» (j-« ^jrU^LUl {jjlu ^£.jij 
4iwjit-t-jJ' JK At ijj* jjfcj t Hutchinson. Gilford sjj ^ 

. 4_Lc t 3 Mi^tl Jjbtj Lul j_i£-Jlaj 4^jju j_al I JJt 
3Lj_>JI ^JLc ^JLc. jiaj 4^JVJ ^j-a (jbajJI (j-C- 3j^.j_a 4 j>«1 jl jJlA 
4 3 <«-">jj V t Lj <>>f, Lul£ 4-3-uo jj L$jIj 4 4^.Ljj 4 3 <^»jj V (jLajJI . (Lc*.jJj_ipt) 
^ <<i^ll CjI j I o f, j_a j 41 . t 4_Lal^ 4_uj 3 ^ j ,,, 4 3 <^>jj Jj 4 1 Jl>.Ij LcL3jI 
. L^jI j SLpJl fj^c. LaJ- u .oj ^1 Jj 11 n V CL'-yx-i 

(<J-^ -t^j) 
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« sM'*' 


. 4 4_ulJj 4 _^_uj^ ^JLaJJ 4_u_u_lILj (jLajJl 
<j-u Lloj 4jjL>«j tjj* jJj£ {jr £i 4_p-Lj 

^J I J-laJ I ^Luj L-kj^ 

4 3 J i l it") Oj-u£ 4^ju (jLfl^Jt q iM rtj 

{j-a j-Aj * 3 4xj_uj D^jJI tjLj 

t(jLajJ! L y±^\ t<~i ^ O-se-iJ cr^ 4 _owLj 

<_3^llL>.VI J_j/I 4_olHit_4 4J ' ^ 4~» < nU £)I Jlsej 

L^J J-A-S ^_jjl 4-C.^-t.aJLa »C-c- U jJI JLuoVI ! JljJ> 
t h\"i •>.-! 4_j_u_u_(JI 4 £j^>JI CjVL>. (jLcjJI 

C-X_LJjJj ^-TlJV- (jJ) J CjLt-aJ^Lc tiJLufcj 4I^J 1 

J-Ai-laj.' 0 Jufc 1 £-<2J (^yHi! 

4—L-t-t-u-li I Cj l_j^_Lb_i ^,jJLj l_4 (j LajJLJ 4JI 
(jr&J i 1 g 'tC. t h mi^Uj 4_aL*J!j 4_uoL>JI 
Vju t U_uj LLsLuj! (jLLa-uj-j 

^I»^a>^ Lj^SLj (jl (j-« 

4_ul£L«J <Jj^>o 4 (j-utjjs (j! jJl^j 

L-L*-3Jlj (^jJI <- «j < mI Ij j. j < <n 

i>L>ol ^ <-_j\ >no ^jLlJu <jL 

JjsJlj ^ JLtJ LlL>- (j-uJ 

(j-C. 1 J-laj 4_L£ jJl-lj ^LcjJI c_j1 j < M \\ ^J) 4 a a (j! 

.^LbjVI 




gjjUJI jofi a l*j}\ 


♦ (J is\a]\ ljufc Lu_uj^ i^jLa^JLl 3^.oJU 

:&m I 4 I&U 4 »U 4 f *Wjl! 

d " » J .U'j ,A... A\ ^.LdJj ( j_a->_jL<-u-Lj i^JlJ_3_>Jl J) j t^> t 1 ^jUjJI)) 

j_A jjwj 4 -lLc., jiUjj t(_yp.jL». 9-t^jJUi (^Lj 4^^Lc jl^iaLj-4_uaL>JI 

4_jLh^ Isaac Newton ^j-jj-lj J) •> < »1 j_5c_l!I Ij_a ^Lc. «<Laj-$jjJl 

Philosophiae Naturalis Principia <<4 _ul^LujJ1 Jj_uo>LI 4 j » m Utl 4 » 

I La 4 i <AVf3ll 3 jLulII <>jlA -1687 ^Lc Mathematica 

.^LajJI 4 jlj_lLs *IjI Commonsense «Ldp.JaU (j^tL) juu 

or! L&jj juseu -4 - <^ > .j (J3 ^ - (jLajJL 1 ^uuJll (j1 3^£Ls^ 

4-Ll<-ujJ 1 ^JlA 1 ^ ^ t>\ m LuLp* ^jl * 4 x.L_uJI 1 ^ ^^I 4uj Jl^JI 4_u^JlII 4_jj JlU 
^^a-L-lj ^1 j-U1 L-JatjJ L«-Luj-Ijl^c cjjljvVI L^LLS-c j l-4_J^I 

1 ' J J 1 4_l3 4jl2wj V (^jJI ^ 1 »>*3 <V1 < IjLv IjjjluI/ jjloIuj t^jLcjJLj 4-LuaLa 

3LpJI 4_jjpo (jy£j cjjJlIj j}U1 y\j ju-cil 3LpJl yj& 111 <.. 311 

(j-u_jJ 4_jI jJl-ljj t4_jl Jl_j LlLv ^LoVI LcJl 3 (jLcjJI jJlu 

. p U~ /11 4 _aJl3j (j-C. ^Jl j^.Ju La <jJl_L& 

(J-A» : JU^ JILlII (jLojU 4~ mi^LLa ( jr 3 tillj ^j-A Juu| £pJ_U ^ <>> AJ 
J^lLaJJ ^LajJI <-jLu-uJj Ijt-pp. gjL.a.u £)l 

jil J-UJ U_£ ^-3_LJ L^ILoj_^J^ j! ^Lui^l Jjpj 3jL«J . J_JJLli] }L^ (J-ujJ 

3jLpjj .((J^UoVI L>^ ^ 4 4j-ilaj 4suj-u .j CjI£^j>JI Cxjl£ 

Cr^ 4 (jLajJ! L^j 4^.^-<-uil ^-1^. Jj ^ La ^ < <i^l 4^j->J! 4JL>. 

(jj&JuLi ^jlLaJ,! ^LajJL^ , ^ i ti^fl IjlA «:L3jJ (jl jJI dx^jJI jjjla 

'^ ^ CxjI^ LjIj IL^Jj I J>L>. 4^jl < n1<a tLc.j~L.uJ 

L^j y^Sh 4x.j»^uil L^ j_3j i _pil cjI^jVI (jj)33"ij 

^I 4_c L_u (jr Jt 4_cL_uJLb . ^JL*_U 4_pjajl Luj_laJ ^ mi I JlAj . ^jLajJI 
4_c. L_u La ' j ^ 3tl ^ U., „ ^lc. ^JLlILj j I ^_La_<_u 4_La_3j 

. Ajuj-uj 3jl j i <.! ^t\_3jL_u jt tCxojJI jl*_3-c y\~>*jj-u±jQ L£ Ij_<_u 

II ^ \ r ^. v «~ V L^jlju 4 -LllII J!u (jl Juu L^-l3 t^jjLujj 

4 J 4 mi i (^jJI 4 _jJL>JU 3j_u>JI ^j-a jJlIII I Jufc j_a CJulS^ £)Jj i-Ojulu Lj 
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JcpjLoJI 0 LojJI 


. Commonsense « cdjTufLl I L y^>^ I» 
(jLojJI (jL_> 4JLjL3il 3 j£L 3JI (jL^ *J[jVl J-t-aAil Liko-V L^j 
oL>«jI Hjl i iila t-jl i M n 4 jLjj tU4J' (jLajJt) ^j3~ > n a Jaitj 4 nil 
«q_jJljv 3j£L3J I &jjb i« LluoLq)) «Ij-loL>.)) «« 3~ i ,, 11» ^. <s~s\ o_pt_j jo- 
JioulI p M A\ (j_a v-Jj-us L^jjJ <jl£ ^jVI CjLuJlU a (jl ciJUj . Lt-u-aJ 
J ijr £> (jj-£JI f <^p* ^Cyclic time <jLojJ!» ^ 

j.1^1 4_*_j_j_LaJI 4 afcu '<jt 4 jjj jJI j_<kljiaJI . CjIjjJlII ^j_a Sjj^ILa 

(j_a fJLc t^2> <j 7 h«~ ^-11 LULio-l ^j-a 4 jj mijII (j_a ^jVI JLio. jU lo- 
jJ_jJJI t • j jL^UU . aj <>>->-"tl 4_xo-jJjJSJtiI 4 -ujJlI ^JLc yj£> ^_u-o 

^j) r mi tl c_<_3 L*_jJ I j 3j—tiILU ji a nil (Jo-lj-o £j I (jrio» cr^ ‘4_c^Ibt_a 3jjJ 

JUail ^^LullA • (^JjjJI ^J J) a < 11 4_U_JI JufclJ_tftt]| (j_a Cxjl^ ,^.s>\\ 

ijr lc jj^3j ^ mi 4 Mill <—3j i a 3 H >m-thJI ^jj^u (jl£ 1 1jll3aj 

Saros (j-t/jjl < <i tl 3 jjj ^ »jj 3~tl 4o»j cr^ II J 4_L_u 18 L^jJuo 

jJl-ljj-^ (< <itl (j-' 3 <—sVT 3 Jlc jlLa JjL, J-Al JlIc. 4^jj_*_a Cxjl^ Cycle 

(jL_uj^/l L^j (j^j (—sjaiaJIj t4 <>> <.M1 jLjco-VI cj!_ 3JL>- (jl jo-jJLl <j_a 

4jjl 4 < utl J-AlIjlaJI 4_t_ulj jJ L^a jLsr*j < <il Jl£ 4j I Jjuu jL?eo-Vl <?Ju4> ^ILJL?uJL1 

CxjI^j . t—aJ JlLa Jo-Lj J-LllIIj *4jjjjJI 

lIHj 14^Jj ^1_u-oj 2J ^ujl_3ll! j^l CjLcujI Jl£ 4,joi> 4o -jj ^ , ,.jtl ISjj^oI 

3jjj ciJLLA ^j! t4j»jiUH cjIjjjJI jc. <UjL3JI 

. 1 ^ < h3*i (Jj-iSLII 4_titJjLlJI CjI Jio-Vl 4_u_u 260 L^jJla 4-l^l^.c 

( jr ut_4J LjjJ 4_3 _uojj ^jLcjJI jJaili Jl5 4jj^ t—jL lcuI ciJLab CxjI^j 

Cj! Jo-VI e-JsLau ^Lj jl i \ $ t 4_u_4jL_4jVI ^jo-ljJLl 3jjJ jj^j (jl 

G. J. Whitrow ^ L^j .(jL«jJI 

(jLajJI (jl L(jj^ (j-c. (-^jL2o-VI !jl_A cJiiliej 1 4JL<aJlI &JJb 

I 3 I • a (jLojJI iciJJj-oVI (jl^ «0j-a! 4 _j^_l3o- L^JJ^ 4 ■ ' 

ijjA 3 Jo-Ij 3jjJ J jlo- (jj^-II J. J < nj (jl jllo-l 4 _^j (jjSj (jjj . 42loJl^ 

I j*taLo t4_3 j 1 diljjjJI ^j_c 4 juLlL« 41 Mil in (3^J j_u-uj (jl jl tCj^ljoJI 

. 1961 
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gjjLJI jo* SjSi 


CjIjjJlII ^ 1 c. 4_j 4_u_uL_ul I (JJjjJ V (jLaj jrh *-*- 1 

V 4_jLs 4JiL>JI < 3 -° 3j-p.Vlj c^-oIjLoj - a a h4 .11 

*4 fll^il£~ 1 <?U a I jj £)LojJ! £)l JL^JII < 3 _aj ♦ Lfcj-u^_> ^1 ^y^>* Jjj < m 

54JL_<iiI CjI JuvVl L/Jjj 1 A Q^5kTl<-u 4 j ^m CjI Jl>. VI 
.^jJlJ! ^JLaJI ^LajJL! LaLaj ( rthVa 4 > n U aLxj 

^JJ 4jI_£J <_JJ-/-g3 LcJ l£ J.J <.nj ^JL*JI jcjjljj t^JL»JI Jpjw Jl£ 4_LU_£ 

4_iL*_JJ ^-J-t-U-lI i i \ ls~) 4 t 1 ^ MU? 1 JL U U (_jl tllljL^>U C-JLlo>JI 

. ^j<T< ( n a Jajw ^^JLl J\ I Mj <>1_lLo (jLcjJlj . (jl ^jij Jl2w 

JlS ^U4.tl ^UjJI ^11^jt?" < jiU <U4.tlj ^UjJI 4JjUII ^j_Aj 
^J1 7i"(i u\ ^jJI Isaac Barrow jjLj c j-se_<-olj j_a L<_tfj_aJ-a L*_<_ujj ^- lLJ L>. 

Jj».| (j-* > a ^ 4juaL»tj cjLu-^Lji] ^Lu^l^^iil 1669 ^Lc. 

i M ) La^j j-A) t- 11 ii^4 Ju>.lj Jju 4J ^LajJLs . ^_u 

JoLSjJI ^j_4 LjuLu 4-JJ-OJJ Oj] M ' y^"t a LlL^ 4-jj-O■ t*> 4. f 1 j ^ ^ < £)| 

J»-^>" 1' c_jLu_ujVI jl instants ciiLteutlll ^ 3 -a LjuLu ^jLajJI j. r <11 I ,,. < 
t4_L^L<jj Ci j ) jl »1 j miVI cSj^>J $.\j-i-u ...»t jjLJ L^jj .3jl>^Ij aJajtll 
/«d A'Sj U. t :j_ 1 _uJI ^L>oV! j_jL<j ^jUjJI (jps 41 ^j", "1 j | LLcj 

LuIsLo 4-g-uo C-Jb jJI ^1 LLlIc ^jLlJu 4_jT ^ jr L>JI £yz)) 3^a 

^ylc. jjjG clili CxjI^ oJJb (jI jJI .« Jj-LaJ.1 4 jLj_<_o 

c—j1 mi <jj 4_jI Jl_j Jljv.j_j ^jJI iUU ^UjJL] 4 _aj^<La 1 ^jU <jj 

(jJ) ^ 1 1 4_t_<-U 1—<-U I d j A 1 4. 1 t> ^ ^jlSLo Jcv^j 4^1 ^JJ ^(j 

( j-a La ^ mi 4 4?IUU 4£j^>JI (^LlS- I JlJLI Q-l>. ^^"(3^-11 (j-« 
t4_^l_>J' 4"»J >U C-C-L>. 3 j_« iJpiaJJ rr^jiu a 

3 )IjLaj t4Sj^y }L M^L^> 1-4 j1^ ^ J n ^_^jyjL>. 9-^juj ^Lj 4^M-C. (jj-lj 
t ^J Vj.l 2 Li^jL--> ^jlLaJLl c3 i ^ 1 (jlSHI (j-^- cH^H <-4^ l_pil 

3)^—J_I I ^ l , ,1 A 4-LLCU-l 1I 4jj-la_JI ^P_>- 3 )J)< 1 1 i^\—t-L.U l_t_U 1 3)4^ 6 ^ ^ 

Lr^! J^aj L^-lS (JjjjJu-ljjJ * C^J 

3)— 1 ^ j * (__£Ij 3) ^ j ^-Ltiuj 3) ^ 1 ^^ ,><n *MI (3~^ 4 4-t-u.u-ti 1 4 j <r« 11 i^c, jJI 

1 h ts*>j I ^ t^> ♦ a 4>1^j L* 1 j mi ^ 
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JtpjuoJI 0 L>jJI 


. ( _ r *_ulaJI fcJUJJ LsjUa 

J-lljJLl! £—a 1 ^ ^ i ^ L<4_i£,Jk3 (jLaj»U J) i ,|'U i_)Lu_ujVI a j q 3 * ^C.ju JL9j 

J^L*J 4^JlJ 4ibJj>JI 4jjjJI diLc.LjJL3 .dilc.LjJI 32.5 ^ 
4-jj.i^.jijJLufc l1sLc.Lji (j^?l Jl>.jjj .4uluj I 50000(J^ ( _ T 3 3Jl>.|j 4_uLj LlaiJI 

(Jr l£.-3jjJLaji dslj3i2 (_£JLo ( _ y i£.-iii3L>ij (jl 1 n~ ^jj_i],l 3j^>.Li 

UfJs i((jj_iLo (j_j_JLo 3 jLo) 1410 zj->- (j-o Jjsl 3-2 JlJ Cj2_jJI 

(_^3 3jL>.lj 3 -uIj 0jl jJLo I U-a. (JjL* 3 32jJI oj-di J!lo (jL2 iSJbLjJt 315 LUI 

(_y2 u Iij3~i (j? (j-o LuSLsj 3jj jJ! CjIc.LjJI ojjfcj l(j-< > 1 nil (jj8 (j-lJ^Lo 35^15 iJ$ 
(jlajVI llLLj ■ *1 ti»~ .VI (jjs (_pajVI (jljj.5 2 jj 2 CT^ l>^ ^ LojojiI 
j_uUILi I_l1^>.!j-cjj .Cj2jJI Jj-a -1 n~t (JjjLjJI jLutll 1 g I Ii3i uJb dul^ (_yill 
U^LoUc.! £-aj 4-35L3JI 32jJI aJJt JiL^J C3i^JI (Jj-a- < n" t _ r 2 joJL*JI i~il c ui (_ 7 3j| 
(J-SLI (_j_Loj_I! ^ jhi~!Ij ‘4>j* i^tlj 3j_uSUI cjLc.LjiJ! y c" • nU 
^Jj 1 la . ~-^l (j| |_lj^c. (j£Li ^l~t-1 * tj J£i jys * Luj- 53 LuLi^- 

(jit!i2 .(jlsljjc.l (_£l (jjj jaLo^M u Jl LoJLS (jLajJI <—ll j i i i 't l 3j£Ls 
i(j^M 1 4, J. <1 «11 ~> (jH-II 3 k -a- 111 tiiij i3j_i3sL>JI 3 k-a-lll Jl5J-Ju 

j—i-Lsa-iJ £j&JuU ij-uaL>JI < j3-^ ( )1 t ii m J-i31aJilj .^aLaVI (_jJI ' ^ 

3j_LiaL>. 3JU. 4J (jl (_yi^. (jj^^ JJ //*<* (_yJ! (j3jJJ •' J i^aLa 

(jf Jj3U (jj£UI <j^£. JljLaj iThe wniversalnow SLjJSLJI (jVI <jr a> (jjs 

(j^tjj . (j-o La-jLa. (jjj Jl3 Ss (j^SUI Lof i ^yJI (jjtj 

.(jV! <tl£ (jj^JI (^ j-Iilll (jSL«I! (j-o (jl (jJ-flj (j£. j a N I I 

(jL£ _jJ jl i«Li_iLlU iol^aaJI ^2 j (jLajJI (^l (jjjJJ (jjs 


^ £-Lft_uul Jj^suj CjIj JlLI 4j (ULJI 4^LLaJI ^ JjzHuL CjL JuJjjj 

f -1 * » . ~4 *—2 j_jIJuj Ciljj j\ j-jLjLa ^LLaill 3 _*_<_u!j (_p=>jLc. 


JjJui 

(J-C. 4 rtllVfl ol^jj 0 £L*_«iV 4^>J)UUI jjiaj^JU ^J^-U l^jjl Ti < < ilj 


Optical masers or lasors . jl 
.(^1 jX\) Dictionary of sciece; penguin,4th ed.1984. 
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gjjUJI a b>j}\ 


a k *». \ tl j lil ^j.al^iij 33^! c_ol jjv 3L3 3-4 / JjlU» a ^jLaj ^LLa 

3 ^-j c_jj-ojj Jlj La llJLLa 33^ 3J3 '3^ U (j^3“^ Lv 3 ^ * 

.3^ ^ jl 4_uCLa 4_u^_>JI Cjj1jj>JI OjI^ lil La ^jLtloJ ^Ju-ssljJ! 
^jLjj_<_u 3^_£L3 ^-Ic. 4 j^S 4 j 3 mi 1*4 CjLioIjI^I-oiljLaj-ciiLLA Cxjl^ J£j 
(jr -uh_laj ^jLjj-i-aJI 3j£3 (jl S^jLajJI t —j 1 < 11 n 4_c.j-<_u 4 jL> . 1 g~l ^£i ^jLajJI 
-4lt £-jjuj JJustJ (j-uLuLa c-jl > (i n ^jLajJl 3^ Lilj i^jLajJLI 4 _j_cu_l1L} 4^^>JI 

J-aLc 3j*-Vj S4_u_uL_ul ji£l (jjSj ^jLajJI ^j_a £j _9 ^1 t4_uj^j ^jLajJL Jjfc 

3^^_u Jlj^jj ^3^ i_?- L *- a ‘ (S ' 3^ 3* 3^-*f 4 ‘ LcjL_uLjj 9 4_tic jJvG ^.jLL 

3$^ 31 43-di S ((^L^Lt-ula LjLu-ujI c-jLt-uJj)) 3^^ 3^®)“^ 3^ 

3^J t4-txLgj ^1 4 j mi ?Hj t —j 1 mi n 3I 3^LaJ ^IjLo 4 jLj 3' L> * 3 > * 

• C-jlxaJj (jl U,", ,,,, ^ (jLajJLb 

(> £)LajJtj ijlSU! ^jg<?a IjJ_loj ^aJ 3J jJI 3J^_u ^julsdIjla (j \j 3-°J 
31SJ.I Vj ^jLajJ! V 4 _jT (^tj Jl3s . Gyothfried leibniZ ^j-uTlIi-J 3L£ 

4J Ji £:>■j }La taLuluV! (j \j JL-£iAjVI {Jj-lju 3^-^*l Laj . j A )* J^».j 4J 
i^rtta I « a 1 <>>♦«!!» j I «4^l Ju-ail)) 3I JLoj 31 3SLaJ V Laiii-a 4 jI j Jl>- 

I 31 ^ <^>"1 33 « aLi-sa_i_JI » J *c_J J LajJu-^ I 3' 0 *« 4^I Ju-^J 13») 

«(3^3~ * ~^ a L-a-AJiJ J « mi ^Lb aL-tiaJuJIj 4^lju-iaJI Lai tt_J ^y .aJLu 

3^-li 3' ^rj^-1aLLcuVI 3v ^^LjlII 3^, ci«jjL>JI ^Ll*_a «3^iL> 3^- 

tCjj!Jjj?e-a 3La3^^ 3j^ .CjLcj_uDj-a ^Lj Jl>-3* 3^^ ^ 

Cj jl jj>JI l-<^L*j 3- 0 3 LajJ! 5 j ^3 J a~ i h i 31 ^jWt 111 ij . 4 jI j LjLx^ 

3_a 4_a-taJLLa 3 _<_u^L<jj 3_a 3 j^JLj 3 ' k * 3^®J^ ^ 3^J 4 3i^^ Lr^ 

. Jl>.^ 3 CjLLaj^JJI 

4_jI ^yJLc 3^-il cr^I : Jj-Sj il 4 jIjLlc ( j-uILLi_jj ^Ij 

4-^j, ~ mi a CjI Ll-ljj-j ^Ij !j .. 3^- c 3-^^ 3' ^ * LaLaa ^ imm 

...»: Jj_a_j 3^ jt«. CjL3ljuil 3a LaLLij 3LajJI 3 j^j La^ tCoexistences 

...3^-^^^ (3^ Ci 1 n 3 3^. L^3! M 

V LSIkSjLxjJI ^JLA «..aLui>U j-jLnll ^U^J! ^ VJ Ui V ij 

V cit-Lv 3^-® ^ 3^1 La-»3 ♦ 4-Luu 3^i^J SjLU 3 ! 3^^ 

.<(4 rtiU a 4 ^j-o-lI 4jI j 3ISUI 3?j 3jLa Jlxjj 
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JcpjjoJI oLojJI 


^jTlCuX I 4jj»laj ^-4-t.uJ La jjS> 4_l!I Lc.J jJ! IjJI I Jufcj 

L^uIjaw j-A ajj_*J! ^ t (jLajJlj jO d)L«jJlj C& 

(jLajJlj jl£Ltt j£. jJj-U j-a £A LbLajI j^l 

jlj^jj jLcjJI cjLt^>J (j_4 I I^ ^>jj cjj!Ij_>JI ^1 j r< ^^^ *j* ^ 1U. t, 1 
a^ai c .is^ j^ L«j .^LijJij jisui ju j3u: j_A 4 _lc * ** ji 
tjr IL>. 3j a " mi c 4-^j-nTu.1,1 4^>UJI BjJ^jj g> 3IU t, 1 aj U < 11 3Lc.J ju 4_Jji_jJJI 
. La Lcjj * 3I~Va jLLsI cillj j£j jjj *aja 1I 
iJT lII (jyJb jlSJtlj ^LajJI ^1 4_jjjjj_uJI 3jJi_(JI jL^ *j_aI j-a 1 a^ aj 
^-aLlII juj_3JI ^UU 4jj£jJ,l SjuiJI d<-5tjj-al ^<-11 Ur^3 CxJLj 

^JLc j. Mif, ^jjLlII jjJLJI jj>*IjI 4j 1 j_lc , j Mir. j. Mif. 

'j* ^ 1 U> t,I ^jLcj_Jlj jjLSJLl j—i-^ (j_c. olAj cjLj^ju-^]! j_A jjju cLj-uiil 

AJlj1> ^_5CJ>- La|j . 4_1<Ll^>KJ I £ Lj-Uli! jA-AljjJI jj Jj_a-*J! jjjufe J.LAjU j£. 

<jjt>Jlj jlSJtlj jLajJI jl cillj .ojjJlaj SVLm Jji IU V j_aL 3 3jjlJt 

. I JjI 4_lIc. CJjI^ La ^1 Jjju jI j£_AJ V iiJj~Mill 

j»AJa 

4ju_u 1 j lJjIjIjjv ISLuiSLiXI jj jjj juljl (jr^ 4 _ajLaJ! aL^-la-II <-«t^-^. 

(Jrt-jljJs C I K MtJ .J Ml C. j-uitUI J Ml C. J_jL_uJI (jj-Sil J^ljl (jy 1-C-t^ 

dulSj 4jjljJI ^j_u 

v"^ 

tU ^ ^_aj-4 <y 1 a jl Qj ^ < <i ^j-a 4HlL>. ^ J-taj - I 

. 4jJL>> ^j-a ^-jju J_a 4 jlf. Jj a] I A ~p J^ * “ A 

4J 4j Jl>J, I 3j-aJI j-a 3j-<a»Lu3 <__<_<_u1_uj La ^ 4£jjv 4j_a£^ ^_laj J Jula -2 

♦ U^uji ^ uj^j 

.^L>oVl 4J n! «>^ aj jIjlaJLI 4J jl mi a Jj <Ja^ "3 

4JL>JI ^-£t j 3*> mi a tU V. 3jj-LaJ,l jl jj-3j JjVI jjjLoJIj 

4_^j_j>JI Cr lc JiLL^il 4jjiLa_A c< < <hI 3j a! 1 j|j i^L_ajv.Vl 4 £jj>J <d ♦ . .U11 
4jjjjjJo jjj^u j_Lc 3j-3iLj. (jU mjI J!la cjLaj 431(i^Lj ^^ OI 3. 1 Ml 1-^) 
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gjjUJI jail Sjifl 


LqI. jJjj ^pJI 3j_3JL£^. ^-<-u_>JI 1 ^jl<~ 4JLv. j-t-i^L] ■ t-» 3 a 

|j| 3j_SJ| tiJJj I ^Jl Atl < ^ ,>>^liJI 

1 3 j 3!| ^l_>ol i j T ^ j_2j ^a^LlII ^jLujTJI £)pS La ^u.l'v ^lc. j_uQiI C-<-aJlscTu-uI 
C-.<-Tl£Ljj ^a-<-u_>JI 4Jb£j 3j 311 jIjlLa ^ylc lou9j!Lj jJjaXI gjl < imH jIjuLa £) Ij 

Force = Mass x = . 4_c.j_<_uJl x JoSLJt =3j_3Jl : 4_i_u-^Jl #j-$j 3.iLc ^j^jLaJI IjlA 
3j_ 3J1 c < m.LLLII jjl_>*j (JjJLaJI 1j_a mass 4JL1SLJI j . accelaration 
inertial jJl jj <^>311 4Jb£ L^Lu^^j Lg_JJ jLbj 4 -c.j-^jJIj 4_AjL3tHt^JLl 

IjJa j-ujuJ La ^ 1 n'V- 4 _ajL3_a jjfc jJl jj) <,o3fl (jj^J Cjul^j mass 

Cr-fJ <n a LljLj 1 1? > til < ti^wj jJl Ljjjj-^ 3 (yJJj . ^^lc. 

j>ljU<^l 4 _JLn. <-jI£jJ! j.tuij t ( j_u^L*Jl_j jl t jjjuai gjL^jj aLuI LjJ lc.L3_a 
(J^J-a T l<. ( .lA ^j| J-jSljJlj . J-C.L3.A (j-A <(^LaVI ^yll (J^^^jLA)) ^_)L> 3jl_U_U 

. 43jlj ^_Aoiaj 3jL * Mil Cj-ISjj ^LaVI ^ 1 \ 3jj-LaJ,l 

. />.! jj j All jiJ Lu_uL_ui U-LlLa 4-uj^L1I 4_u3L?c_U j_u (jjjLa 

L_3_Sj3j 3J_3j J£ ‘-JJL3EJ 3jU 1 (j_A £)! jj-3j Q^jLaJI t JlA 

LujJ !3L^ . I4L0 4JL-0 LUI cjL^LjJLI j_jj_a (j-uSLc <Lii*JLl JuSLIl ^pLc 

jJlaj a Mi^tl (j-A ^yi^. 4lc.L3Jl tF 4 _u3L>J1 3^ jjjG M j m ^jLLfc£ 

Lull d j 4_u3L>J1 CxjIj (jy Jt G <±.*- 0 . F=GmM/d 2 =4J^l_*_ll oJl^j 

4_j31_>iJ1 4-LlSLI 1 L^i ^yJ_C, 3 LlcoJ 1 I -LA ^-3 4-lTtSLIl ^yll jLPiJj PyGJb^Jl (j-U 
^1 3 j_l_l^ cj!3 4JLcu-a L^jJ * juu Lao^ ^j-u-u La^j * gravitational mass 
1 ^ m< 3 1 4_a_j-3J1 La £j-cIdjJL ^yjljJl jj <^311 4Jb^j 4 j 3L>J! aJb^LIl -a JSJ 
4_j_j3L>J1 Cu_jL£j . (4-jLL.U jJI ^ <.L3tl ^lr.) ■ L , />>U i 

(jl i^\ 1 Juju q _a Lj^ j3Jj 3jj9 L^jI 4_jjjj^j_LI1 4jj_L_lI 1 L^oJj j t^> n 
* Jluu ^a-«-ujv ^y!j ^jVl JSII5 La ^a-<-i.l>J 4_u3LJ1 3 

^j-A ^_Ua_5tJ Vj 4_Cj_<_aJ (^jJl JlusIjJI i—kj^UJ 

^yJLc LldLL 4_la-AI ^_u ^jlr. JlSj t^yjl jJl JJ /-^s3U i JludIj «ULj ^jL_u3J1 

1 J-d> (JJLa (jL^ 1M a ** ♦ LjJLLa LlJdj ^jjjLSfcTiJ jJl ^-oLt-tl/Vl siVjafc JIa 
t4Jj_>. jj_A (jj-SLU cjL_4jLl3 jlLI L.I.3.JJJ-U ^JL»J1 JL>.j juodIjJI 

^Lj-Ia (^f Frame of reference ^t^vj-A jLUl ^yjj ^LLstj till3 J»3j j 
3 JlaL>J1 CjLcj-Jsj-aII (jl tSj-* t4j^L jLul ^jKaUj . 4_j q <h3j (^j Lu la 
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JcpjjoJI oLojJI 


jl i(jl£UI I_JL9 j_ 4 JjLSfcJ (jl , ,. ij . LcLdJjlj LuDJ-C,J V^lo (jl£UI (_^ 

J-sLpJL) SJl^LjlILo 4j jlj CjLaUoI joujl-la Ju>.Lj JuoLv ^-<-u_>J L^tjv 
cLoljj>JI £jj3j (j-uuJj. («Z» j «y» *«x»jl t«^LajjVl»j »j <<(Jj_LaJL})>) 

j-jJlj (jl JludIj I *^tv« . »jj . (3^1 L_u) cJ9jJI (j_ul_t2J 3l.il (^Jl I <>*jl ^Lbej 
Jl^Lj LfiJ lIc 4_jJI J n • iiJ L-uL-ul (jjSLa Lja^*j- 4 IjLLsI jl t4lLal i nl a 4^ \ t"n 4jI 
(_^jl>.^JLI jLLdVI jj «^»3tl jlusIjj <_LijjjJ»l jLLsVI ^ a < hjj t^joujliill ojla 

. inertial Frame of ref-erence ^jj-c^JI 

J-* jLL^l (^! (^4^ ( j ,< U n j/VI (jjj^ (j$jl^ 6' (j-«J 

(j_£Jj t4_jj1jJLa tiJj-stILj CjIjI j < (i Cj jLj lLILlA C^jI^ I .(_jj1jJ1 j j / 31 f 

(jl_3 ^UJI (Jjj-LaJI 3 jjI_5cILc CjIjI t m a 4 j jlj (jr^- ^ 3l**rV a CjLc.j_i_uj 

^jJI (j-iLaJ! 1 a q* * * '• j • '• 1/ <j V1 jLt-u-lI ^U-1 jJI jL.JLI 

(jlj-tlUj (jjjtlll) (jOljL-uJI (j_4 (J£ (j rtH I Mj .(^jUJl jL-JLI 4jjLu_4J JjJL 

(^jUJI jLJsl (_y^ j_ujjJ ^1 3jLu_uJ 1 (jl (_yic. ((^jIjJI jj 1/itfUj (jJJu-olj 

4^1j_<_U (j_u_U2_U_u I 4 (j ^ (jl ^j_4 1 1 » . j tl ^JLc) 3j>j_La_4 4-C.j-f-oJ (jJjJSfclij 

L^L l jLS Ll J.1 (jl ( jr -A 4 3 j 3 ->« t1 j . (<gJLilII 3jLu_oJI (j-uj 4_Lu 4 3l~V a 4_j_u_uj 

(j^i^Jti 4_U_cuiII 4-g.j-i-a]Ij i(^j| jJI JJ «^3lt jLLdI (^1 (_y^ (j t >-->" L^K 4_UJJJ-uil 
. (j-A-L^-^-tI (j_j Jl_A ^jL>. (^j^>o 4_j£_ul£_Jll c-jjLselil (_ rr l^. L^i j-uL3 V 
I ^ * *■« A I j_u_u j_u_uj j I f** ^ j-lLa _} (^^ L^Lu CLui£ j (^Jj I jJ t (3 lit I 3rj- t - t - u (_^lc. j 
3j_il>Lj_d j_3J j_«_u i^Jlj (j_^ < U 3 < in 3Lu^>. cl*Sjjj t 4_3jL^ 4 x.j-<_ujj 

4_4_u_3j J^tUI (jy^-J 4^.j_<_a]l (j_aAJu tjl U3II 4 -L uaj I (_yic ^j3*i t na tU~v. (_^J 
(^_£ I s> \ 4_ij_^tH! I oJJb GuJjj*»I I jl 4 Jj l_4-4 3lx^>. 4_t£ ■ 3 , ,."\ (^jJI LqLx-) 


^Lt.ujvVI 4_j£ (^jJI (jJ-^JLl (jlSJLl ^ 1 • r«3 a (jl^(jjj_u (jl 

^_UJ ^ (_y^ OJ^- 1 (jjj^tl Cr^ ^1 VI 4 3l 4 CjLcj_taJ 

3jj tl ^JLc. oJj-^tlu 3jLu_u ^jla . j < /.!*>■ 4 4-t-u-uJJI cjLcj-iuJI ^Lj^ VI l_Ll 
((jjdjVI ^ , ,, cxoiluj 4_Cj_<_u L^J i 4 _£.L_uJI (^ IjILojJL^ 100 4-C.j-<-gJ ^L*JI 

(JrlJ>. (_yi^. ( j 11 4 M ill Jj^- l_AjJJ^_4 (Jj^. JjOJ O^J^' ol 

.liLlJIjj IjlSLa^ i(Sj-_>JL!) t _ r ^?e-LJI LLoLI^j cl^* jnc<"itl (jl 

*LiJL£LoJj (jIUU (jLojJI (_y3 i^l ui (_^l (jjj^j ij^oVl (jl^ blj 
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gjjLJI jo* SjSi 


.cjj!jj>J! L^_p ^yHil cjLsjVI ^yl^. ^yjl jJ! 3^1 

3 <—3j-t-u-3 ^Llia1^p_a U^J I G’Cj-iLv J^Ltlu 1 Jlc^Ij (j! J 

(jLa^JI 4 . J^G ^ Lilia l^p_a 1 ag 4 Lr^ jj) <<o3Uj ^jjjLusljJI 

.^jUil (j_a £)l£La 4 -LulU ^jLojJI a fc^t 1 ^ . » A i CjjI^ 4-LulU 

p ^ ^ 3 -L-l-t-tJ 4-»-<-U l J Cjlj) £■ LU<J I 1 Mir. ^_<_oLlll (JjGjl 

d j <j. ^ *C 11 ^jGJ! j_ulli L4 ^jj>. ^ljj| LuLj^£ 4-jj.sr miU CjLl^JI 4£j^>- 

<j! ^ jJI James Clerk Maxwell Jj^-t^La cdj-iK 

cPJI ^yp>JI ^pjj 4_uj_a V 4 _!L^j j| (Jbfc-4J uLsljt_a (jj^eGu-a 

*L&>* Jb>e-a ( _ylc 4 jjj3 (JmjLcj La Jb>e_a £)! JL>J»t Ij-A ^ J-3j 
3^j 9 4_ujL>JI <J^p (yH-II i«Lujj^-ilII 4_t_GL>J I £)■£• ^j ^ A t! IjlA <_3iHrej^ .^p»P 
(_yjJ_>JLh Jjj_ou£La ^ Ij ^_y^ La I . iSj^>- lj 4Jta£ £ru 4^LuJLl j-l^. Ljj^ ^pJ j 

(j_a 3j_Gl_i_a 4 _l£ 4_LlL3 3j_3j ^j_a Vju c jL>JsLi ^pG_a LuL»j»^ t jj_5e_tHii,l 

gJLjv. ^jl 4 _Ij_3_j «L?t£ 4JjLa-a Jl3ju <j! tjX\ U~, ,,j Lofcj . 4_Ge_jJI 

c_<-l<-uJ 1 £)l 4_J^3 ^j_a VjJ Jli] ^3 Mill <_£_}Loo 3-^ (j- 4 * ^ ^ 111 

. JlJI £*La £j-a A j s\ / 11 4_l 3 4-l^.LaJI 3j_3_H jGGj aUj A ,,. 
V cpL^j 3LUua 4K 6? ^ *it (>!^1 er^l ^ cjjfj 

«J-PVI » ^-t-ul—s JlJlj La-t^ L-h^c. (JaLt^JI »t^>, «.jtl |jub . JG>J.I 4j£L<-iiJ ^yjj-a 
J 3An cjL>- j_a JljJjj ^yLc J-a-*3 5_jjj^_btil cjLjjJ^JI ju^L^ .ether 

4_pU! CjLvjJlI JI p ^-lC. 4_uj_uaJI CjU.jII J 3A n 1 a ft a tj_uV! 

(y.Lc. $:ULlj ^.1 ^j-ajLua^. (^c. cjLxjJLI &lS-& L_3^pjj . ,U! J^L>. 
^j^a-jl <^i -v- ^ I r 4 J ( MjULuLa^ H CjL>.jJlI lJi9jjj lLUj£J ^yJIjUJI 

4_c.^_t-u ■ . <>s II < ^y_A 4 _j_Gd l^piSVI oJ^Jt 4-C.^-<-u ^jl d<-U^ . ^LGa^iJI 

. CjLv^_ a 4 -LlA ^yic. j_uVI 3^L>* (j -4 (J-^JJJ ^ / A tl ^L*_gVI 

CjL>- aj-Gai! ^ya ^' c!jL>. j_a 3jJ-<->-^La CjVjLla CjGJjj 

^LJ ^ O. Roemer .jl ySJAJ! 1675 5^ JjV ,,^1 4^^ jjo. (2*) 

d^j-uJ\ 0 I 4 I LJU J^XI jljiiXlj .^LiJLl 5uuLU! jL^Vl Gaj^ cjI^ijV 45ll^>G 

. Lu^Sj 4-0lid! ( _ y 5 IjJLojJL^ 300,000 
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JcpjjoJI oLojJI 


yS LaJljJjj (j_a < „ >UI CjLvjJ.1 IjlA c j-4 L yl\ 

2LUl u \ c. ij-se^ 4aj_jJ|j .(jljVI <jl Laju£. Heinrech hertz JJj_a yj^yLJt 
Jj9l (JrU iJljlsVl ^ L 4J > » (j-4 4 Jr MjU l- U Laj^, ^ 1 1 CjL>.jJLLj 

L^Jj_U cjLwj_4 uyij (L*L^ 4_*_J/I) j-lil Ly ic <j-* 


.4_t5LLt-u^U' cjL>.jJlI 2UU* cjI^ILo^Lj^ jI tjLL«l 

£) I jJlC. i ciJJ J (J_l 3 CitTu -3 jj 4J 1 mi a 4 4_cw 4 £^l>. ^Lj Ju9 £ j I £) I La I 


Cu_jL^ U 4_jj jl . ( jr _uoLjj ( jjj\-ljj] (jy ic. 4jjJajJI oJufc (Jjj) < m^Lc 

(j-A JUl3 t^U! jt £.1 ^J1 >Unij 4^JjJlJtl CjLvjJLI 

^SLaj ♦ 4_uj_tiail CjLv jJsl ^.lli-g-a £j I |jZt£ I 3* U 

(jJ 4^>.j_a Jljvj_j t 3j^ til iLaL^j (jl (1)^ a 11 


.3 Jljjv ff /■ j «>> 11 J^llII)) j_uVI 3j^J3 CjJuj S4_j^ «^j_4lu» e-ijy-uj lLILlA 


oLSLU 4_jLj ^_<_u_iLj ^jLj £)l d^-dj 

^Jui_l£ 4_i^ ^jlSUI ^Lojj L^L<_u ^_uVl .^h^jj 4_jil c-.«-Aj ^jJ! ^JlL^J.1 

(t i ll JjIUU jLjjlJJ 4jI (jr l£. j_uVI Jl>*Jj (jit Jj_l*JLt (j-a 
^j-^JLl q-a 4_jt_3 tlj_A J}L>* 4 HjIj 4^,j-uoj J-aloj »j-tJaJI tilj 

! jL^JJ I 4 J ^ I 4-Cj-t-uJI CjLuV 1 _JjUtlJI 

4_jj_>o Cj_}L£ t-jjLstHJI oJl jfc j. ^ mi ij .4 tfiUU 4^>J! ^jyic 

Albert qj miKj« Cjj-xIT 1881 3j-o <mKj-o 

cr-bj-^ cij^^ 3j-^ L^jIjj>.J ^Lc Michelson 

. I887^Lc ^ cj \ mE dwardMorley 

Cy^ l^Lu_u J : t5t3 . 4 _jJLiII 2UjUJL! 4_j^j?cIlII &jjt> jju-« ^ 

^jl^-ujJI IJlAj-^UI (jr^ 4-Cj-ijj-JI Jjjl^ l^-Lo J^ - 



4-LaJLi ^1 dy-o jJJ j-^-LlI ^-l*j (j! « l» <_JjLo]l (jyic-J • Jl>*Ij 


^jl («_i)) <-jjLUt (jy>. ^jJL. JljJI j-a ^1 jjju fu JjLH! ^IdLUI 

ij |j 3lI Jl>.Ij Jut-U aJsi^j ^1 jLuJI < dj 

«!» £)t 2 LjUVI S^L^JL jj_3j j_«_u (>ujLlII (^1.4 j1 JljJ! 4 U3 i ^1 
4j! (^Jb 1 4 4 < mL>JI 2 U> 3 #11 IJLA ^J1 m < n 

(J-^J (j\ (J_l3 jLuJI 4 T ih > .j 3 j,j i m a { h t^i) J-4^J <(<—»)) c_Jjl_3JI jjI ya ^CjJI 
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gjjLJI a \*j}\ 


Lsr l\hl\ I * t 1 3j_JJ o'jjb jJLL 4jl^ 4 (jLuJI J_A J_u_uJ 4jV) 4 4?JJ-lC. « ?)) 

. (jLaJI Jl ua ^-L«-uJ (jA_>.) 4_t3 ^jdl 

c^L£ lit j-pVL jLu3 <^l ^>J! Lat 

4_1_jLj 4-C.ji < <i i J_^L-U (jl£^ |jjj <^-uVl (jlajVI 

^1 I JlJJ-O fU 4^_pDjVl 4^JL». <?L>ul ( jr ^ }L-l_UJ_0 frj) <«M1 (j_A LcL*-<Iu (jl^ tj-uVI 
4jjL_4J_A 4^L_4 j_A (j_A ( J_4_UJ I gbuTu (j£. I I_J_A (J «-^J ^Lt-tTuJI I JlA ;4j| Juil 4_Ll_42J 
JJJlJ (_p2>jVt (jl cLLIj .^—LjVI (J^L>. (jlajVt 4^JL>. 4>L>ol (^^jLc 4_4jl^ Ltjjj 

4-C.^_i_uJI &JJt> (jl 4 4_jjLjJ! ( jr ^ I^ILa ji_x^ 30 (_^JI ^>. 4_Cj_4oij (j iiM ill 

d'_il£~ jl_^_». 4 -l<-uL<-ojv jjLa ic-^is*>\\ d^£.j-Ljj ^Jl 1 jl>- 4JLu_da 

5_j_2wllll (j_oj . L^LLu ^ j_jjV| 4^>JI j)_c £jJJI I JlA JlJ 

La^^JlL-u! (jjjJLII (juUjJI (j^_j (j_ol_Sj (jl^ Lj| tiJLufc (jSLj 4 <uUjlII 
« jr\-cU Mill (j_c 4 JL>*j 

(JUi^V! 1 j-jju I^a? cdJj <j£j oli) W*' ^ <>• oSLai 6^ Uj 
«QjIj CxjI^ (jIojVI (jl c^jL-aj (j_4i_uLSJ.I 4 ?Jui> 4 _i3 CLuj^s -I (_^il cJSjJI 4 jI 
Lc JlIc 44 < i ii 11 jya 4 <? h V a CjLsjI 4_^fcUJI CjJli£.I Jui3 4j-ujU 4im 1 ?Hj 
4_l^L_o (jSJj a] cliJJ ljj 44 <?h-rr a CjL&Ladl ( jr 3 lijjhSuJ (jlajV! CxjI^ 
(j-o IJ »3->^ l£ I j. ^ fcn tcillj £-aj 4CjLu^1_LU lLUIj (j_4 4 _j^o1_L<3 

4_^_>. (j^_LJ (j| (jSL^-i 4 j^j>o (j-c La 4_j I (j\_uLjj_tAi! LoejjJu 

Lr ic (jrujLUl (j^. 1_4_JJ L>L>J 4 JjLaJLI (^j .j_uVl 

( jr >-L^jl jJlu !il 4(3^L^^i Ly^* W jjr L * - A ^ 4-?&-u-L!l (jl JJlu 4_5*_<Lu3 

(j_A 4 ^jlL^jj (^jJI (j-ojJJ 4 -l4.u-<JLj i^^Lcwj (^| (JSLtHiJ V 4 ^.jjjj (jL j 

(_^_b Jsa_«_tiaJLj L-<v^-La JJ (jl (j-«^S , 4 TlLvj ^La-»J (_^ (jUjLSJI 

4_jj_5cjJI 4>JlA J-jLu L^LLall 4jL^j ^ »La1 « JI jU <>»l LaJu£.j 

dal A ^.tl ^jjjjLJI (j^_j_jljj_iAJI ju (J^l^* L^J pt ♦ a ^j^c (_^£- 

^JLsI t-jjLstHJI 4 >JlA (j-C. . 4 jjIlLa J^aLUl j_uVI (_yic. 

Henrik (j-uIujjJ tiL^_ukj ^Lj-ulII George Fitzgerald 

4_^j^>J! (j >''"f j_i_ull]! (j^aii (j_A cjL d-uLcaTJ 1 (^^-(^jui^^il Lorenz 

(jj^ 4JjJLpJLj (J-uaSLII jJlIII (j-aiilj (j-uLlaJI 3j-^>. I ( jr Lc. j3Jj ^ j_uVI (J}L>. 
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JjpJuoJI 0 lojJI 


ijJa LjiII Jxa) (jj/Liill (J i—fl-JuSLII 

flLaol ^ (j >-iln~n tjl JUj (JlJaVI gj-uLea (J ^Ji j-" t . i _t »(j-ou igl jl 
31 _s! 3_j| -J n * | ^£Lg_i 1 j-\ j (( i ^ja cj lx. 1 1 n 11 t'* i \ I ^SL^-i 

I JUfc fj I J-& \ ^3 j_uVl J>U. i^c. 1—kJuSLll L^j jljJ 

fjj I nKja a '* q .' <( J ‘ "»J» JJj-U 

Henri Poincar <b_>Kj|^j ^j-uii l ^- 5 <Ji jIjSiT La£ laaal (jx>j_jj ^ VI 

. i—al m ~i^l (jjJ Lajl J (JJi-Uji-l jjl^^-j-uVI <jl i ii tjxJI ( _ 3 -usLjjJI 

j_pVl J>U. a^»J| J>x < 3,i,<tl C^j_^u3 ^yjjl c_jjL?cILII C_oL£ liilj 

cdllA jl£^ I jlj .j_uVI J^>.j Lr^ < '- 4 ^ OJ^i ' J 1 ^ ji^ IjJ a a 

J I Ijuil Cl<- 0 > 9 -1 J-<-u LLb 4_t £. i, rt mi^ II (J-LU-ti jJ 

^jJl>. V ^* ^1 jujVI <Jjj>o I Ji£L&j .^Jjtil 4 -u-u-lIL 4J 4_<*_l 3 N «-J)j;L-tl 

.^yi ^ 4i. 


4.jSLj-luM£] I 3j fcw 11 4 _lc. 1 u&l 1 j.u-<.uV1 qClJujT cjjuJT ^.lG^I 1905^^ 

L>^ j j<«Kj a <Lj-^ ^ylil 4 - ISLjI lU Jjvj t jLa}J1j jKJJ <^\ 

0 Jl_& «^L*JI clLIi Cjj mi i 4_usL>JI 4jt i MIII 4jj_L_lII jjj-L 

»ja1ll.uL.uI jCua-L<-u-4 Lr k. 4jj_la_JI 

(_yj| jJl j j) j-Lat (jLj)) 4 jj mi (I I I Jl^ :^jVI 4_^14 jJlI 

tj[£ lil 4_j( Ijuk 0 »<( 4_uLj-U2JI 4 _jjLjc1II 9-\^ LdL^J 4J^L*_c 

^ylc. ^_u G ^ I ^3Jj V I 4£^jv (jp3 1Lt. uTla 4_c.^_<_uj ^J-^jl« 4_<G 

4_jI ^ jr J_c 1 i i a (>"<Minl ^LG-AI (ji^J .4 JL>-Ij 4_?&_uj 

^Jjl^j) ^j| jiil jj <>^tl | 4 ^_^j j3Gj ^j_u ISLuISLlq (j! ^-C.j-11-J 

C j-C J (II (j-iaJu l^jli ^jLiUI 0 U>" 4-iSLuISLjJH <-JjL?elJ! jl 

JiLo) j'»jt*>l *♦ ^jjtl j-aIjJ^JI jL^ L^j llIj^Gj 4_c.j_toil 

j^fcj VI jLUJ ^ ^ ^ 4_4 jI^ L^jI ^ ,! '“^ (^j jLilil 

( j_a 4_Cj_4-5c_a jJGG V m ju .gjj t- > j mi t JijjvjV «bl <U 1 JlJJ . j_uVl 

4_c.J ^ '^ = — a L^-i jGLG L^-uj ^jL-uTlU 4^_>JL 4_uLj_ui]l i_jjLtlIl 

5_j_>«J 4 j C-t- i lq HI JAUl jj > t jjL^lIl 1 JlA 4_l.lli.uJ 1 IJuua ^JlAj 
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gjjLJI jo* SjSi 


V (1—LaLA (J_4JlU 4^.^-tdU ^jl ♦ ^Jjj-4-Qj) < .iKj4 

4_J_L^_5LjJ 4^ t-^tl 4-t_cu | 4a^JU_iaiJ ^jJI (j-AjJ! ^j_oLl 3) ^ylr. L4] j_uG 

, (4 h V a CjLaUoI 4jj1 i infl C_>LaL_u_4 
^£ «GjIj 4-Cj_<_uj J^L>. J-SIuj {j I d<_jl£Lb cLulii! 4 4I <<iU Lai 

1 $ mi jSj 4-Cj-<-u £)1 3jLju jl . L t - L 4- > - JJI jj) j-Lal 

j' Jlu^I ji] 4-LLt.ujJl 4-C.J-t-uj I ^yC. J tAo , 11 .j>* • * \ Q , ,,* \ J. t/> Ij 

^j-o^Jl)) 4 J4 mM li L Ju>U miJ 4j| 1_4^ 4lj-$JI (Jj* 1-C.I JJt jJUJJ . 4J) <^>ll 

4-C.^-t-aJ 1 4 ^ f 4 j-SLoJ J < <1 lLILlA £)l ^J-lu-u «(( (-LI^TlcoX I 

(jl jL^JJ,! (J_4 4 jI_£ t^_tlul_l_4 ^oLl^J 1 ^ ^ I'ts 4^. L_uJ I ^Il4I 00 

. 4_cL_aJ! J-j-A 200 =100 + 100 (jjSLi 4_4jLLsaJI j_uQ] 4jj mi<H 4_Cj-<_a]l 


( jr 3 IjILojJLj^ I 50,000^ l) 44_Cj-<-u cJu^aj J^Lju 4-C.^_<-aJ 4j) <<^lt jJu-a-4 


5^1 «>>Atl 4 m<? mi ^aLLs La!j-j U5 - 4 > >m5U 4 ■ 3 -uh-J! 4-C.j_<_u 1 jil 4~°i i(4_uliiJI 

300,000 4-Cj,<-gJ jjLLtfaJtl (j -' 3 J 'J 4 J «>*»N l5l 4 jI j"< llJjM MiU (j n^tll 


^ I 50,000 4_Cj_4oi_j jJu-saJ.1 jj_4 t_j^IL5j 4 I 4 h<? 1 <ij 4-uliil j!l 4 ji_x^ 
450,000 <—aj> <» ^ tl 4 # j A «.. t 4 jj m?tl 4^.j.«uli i4_uiiiil 

^1 ♦ Mill I jla 4_c.j_<_u i4_t^L>JI 4_u_u_til Loajj .4_ulilJI 

4_u_<-u_Lll ^4 -JLc (jr £ (3^-ul ^jL-uJ uAjvIj JljIj I JlxIj (jl JJlu L 4 



(jyJ .Lc j_uLj f^\ U 4 J 4x.j»j_u Vj jJ <^>U 4x.j_^j >la . 3 JjJlC. c_jjL^«j 

(jr lc-^j_4j (^jJI) l£]j. " m i11 fj h ^ hII ( _ r a t 3lu J^a .4 mm < ?U 4j <^tl ^c.j~uu 

1 nlr. ^Jl-lIj ^! t 4 jj h'(11 (4 _l4^_J1 4_ i JL > JJ 4jj-3cIl11 i jyuVj-u I JL>* 

Q^Slil (jl ^15 3 4 jLuu CLujj >-I t—jjLfcliJl (j I 

cjL^LtcJJJ 54-lIlc. 1 £ < >sj 4 jjj _xa ^nJI <l>-5L^J1 JlcIj^ILj V 

(J_j Jl_lI1 (JJ_l3 £y£. Ill «L>.JJlL 4 ^ia t4_i-£sL>Jl 4jj Ml (II L^Jjj^V. | Sjujutil 

^ ^_aj 4j-tiaJl 4_c^_<_u CjL.ljj 4 j j mi (tl I Jlj_4 iyu ^l^ILoVl Ijufcj 1 
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JcpjjoJI oLojJI 


i „"<l 3Jl».Ij pj ■ JjlUtl ^jlSLU *■ j ^ A * ^ya> L^j ilajjjl Laj 

\ c. Juj3 3 jJL 1 ^ jlf. cJ&jLlIXI aLj-LdJI 1 ^jlf. C^-aLs (^JlII (j_u_<_uVl 

•o£J* 


(d*»i*H) d?s j 

4_uoL>iJI 4-ll<-u-lI 1 1 *>{f‘* > ^'U-Lu-j1 Jjj^jLX\ LLe_uaJI ^j_a 
Jlj^Ls l L j_a (jiUU (jL«j LUi . 4_La IjUi I pj)^ A a 

*3 I L>U (jLojJI 1 $ 4 CL*. jl9j Lt 4_LaljILa (j! 

i0^JuL&j La jJb I JlA £j\ 3^-*^ Lr^ LhD - ^^ Ia-lo-^. QjJLl^IjJ! q^uumJ 

(jI jj 3~4 4_<-sdL>JI 4 j « mi <11 Lai . Juxlj cJsj L*_a Caaj9j Cj_}!jj>JI <j' l£' 
(^■\_IlJ_}Lv ciil_Ljfc <jl ^yJ-C, Ajjjj <>* tl < A AAj V 4-LLiaJ 4^J>. (jy£ 

L! VI tciJLL 1 A <Tn ^jl CjVLoIL-vV' Juul ^j-a 4 jI <j-aj t(j*2ialjILa 

. (j\£l\ Liiajl LIjlSj jJs ^LZjjLJI C-cjL^ - 

1 a A La ^y^sc-uj ^1 jl LjI jl Cu_j|) Jl_l^Ij jj_A_j ^j^LaJ <— 

3j-ti/L_a Juxlj cJsj (jr 3 Lx3j (>3j^L>J! £)l jl^ S^LlaljlUl <jLj_}L>J! 

^Lojl^JI Cu_)L£ LI *4K Mia 4_aJ <£jl^>» 

t (j-uLseJ Ljj . 1^ < ii C. Juful L_a^jJ.I < m 4 0jLLI 

LjlS^ ^-ClLII ^Oj_}L>JI I ^A-OJ ^JLc, £) I L~ , ,,j 4_jI_3 
^LjLi/Vl 4JJLusj LI (jl-ILLalj-ILa j j I &JlJI cili jJ ^jLuall (jrl^jiaJI ^ 
<ar Ij_aj . 1 g mi 3 i 4 ^ru3^L>JI (j^jLk (jLll»_l 1U ^jL-uj)<><n 

*4j|ju LlLv jJulj 

(<_j) j_A duLj Ju-sdIj (_yic j-0-5 4^.j-taJI 4_3 jL gl <>>4 4 m<?i m (jVI jj-uaj 
Jl>.? <L • «>%j (t_j) I ^ j4 j_uu ( i> y3il 4_L_^JJI ^ 1 <>>a dU>A ^ylc. j 3" , ■■ ^ 

^j_a Lcl ♦ mi jj (_yl^. »L^a.aJI 4_LuL_u t h i^il'i a (l) ^sLLaJt g.1 <^ir. I 

L)l Lt^ ^Lt-tTuJI 3(_<—i_<-uTaj - d A < ,.tl 4ji_£j 3^ (^y-JI «>*tl 

(jl p al L> tl j j lAj ^j|j / ^1 ,>> All <j A,,, ^j-a 4 jL^j ^ JlIc g. Lj 

L^lj ^ UJ^J ‘O-rO ((C^jliJI)) Ju-oljJI Lai . Jl».!j ^jT ^jy^ (jLuLj 
(jl ^juJj t4-jj-tail]t Us / tl < Lalj^i! 4_jI 4 L> A /11^ . t 

4£.j-<_ui tj-taj 4 jI t^Jb 4_jjLJI 4 L>3 rllj 4 jLLdI 4HjIj <Aitl 4^.^_<_4 j 
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gjjUJI jail SjSi 


/ ^ 1 , >» A 11 d / j A ,,. jL_ lTl>-V ^LsLLaJI SjLifol 4 o3jJlL-uI ^JlII 

C_JJ_U3 4_^L<_u_C C>-4 JlJLj JlB 4 Hrt Mltl 3jJ>-J-C 4 (<_j) 4 i > <i irHjj 

JiB 4_Lj_j_<_uJI 4 _aJ>_ 2_4 4_uj_tiaJI (l) 3jl_uil l_^_L^ cJL_ujl (^a]| d L> £ /tl 
4^L_ail Jl>o <Luj) t.MI SjLl/^l (j I (i_j) I j , 4 U rt <11 £JlA £>£- 

jJj-usjI] 1 ^ • L> ^ail 4iUl £jjA t 4_LuL_aj1 5 jj>-*L£ i]}U 1 ^ ♦ t-s 
J-I-S LoLj9 4 m a mi tl J-jj> Jl_Lc £j--ti3.il ^J-U_u 4_jL b 4^j . 4_aJuUI 

t(c_j) jJa_j 4_$_>.j (j-* 4_uLLfl Ci i <m! <2lol. 4 _aJl2Jl! g .jaaaJI 

* (0 0-* £j$3 (jlj 

Ji ^j-a « Ij|j_l 3 (jl J j ^ 41 ^ ^ 

^jjJlj-^IjJIj .^jlLa-a (jLsjJ 4 jV tj-oVl I JlA 4 <?IU a 4 _<Ll<L>J 

.4_uHi,I C_o!jj>J! ^1 ^ylc, JjLajVl Ll9 * ^ 4-u-<-uJj 1 4^j_>JI 

■ Ls ♦ ^1 4_laj^JJI 4 jI ^J-iitTu (j L) I 4JLwj_d ^JlZu <jl L»~ ,,, 

4 i j <? m< H ‘4_jJI 4_u_u_lILj ^1 t^Lt-u-JI i^\ ^j_a cdj-^Ib 

L^JLujj 4_uj_uaJI djLiVI «^» 1 j«"j . aljjJI ^1 5j_a^2lLc 

4_al < M U (j-a J-3' 4-aLajLdO ^-3 ^jVl 4 MtfMitl 4_a JuLc ^1 J 7)"t n (f) 
4 ^JlSJlI JJlC. <>>!t ^j_u_4j 4_jl_B 4 ^j . 4_LuL_oJI Jj li 1 ^♦ U 7T) 

I^C. « I)) J) A-.J V <(^» ^jl 4J L<-U.I»I C«-<-u-J^ *3j^Ji.l CaJU-tXI »^ti JaB 
L-taJjJ ^_oj Ll>l^_u_4j 4 jI ( jr J& Jj tL < < (1^4 4_uQll 4jt_uIaJI 

JlJI j j > ^ 11 jJ^lj L^_l 3 Jiaj V (-B jj-Li ciiLu^ «(_>» SjJaJi jlx^4 

^jJLljj l_4^-l-4jlj (jj) < n I ^_1C C- aa JjaJI 

LjJLc Ll-ljjJ 1 * j j> U-t^ JaaJjJ CjjIjj>JI L-UJjJ ^-Ic.-JlAJ ijJLLi 

.4_ulUI 4 jjL>JI cjjJuv ^ 4JL. jVl 4 jjL>J! oj^ dc-p> 4 Causally 

(jUjJt)) ^yC. 4_ujj^aill Sj^LaJI £-a Ltaa^Lu IjlA 

Lj 4B^Lc jjjl 1 »T <a uLuiL ^jJI 4 iJ7 _usljjJI 4 (jr n_t2_>JI /^iUl 1 

4UnilJ_J JlJjB (jy^- J^>JI t-UJjJ ^jLStJJ U U (jLcjJILj . <((jr>-jL>^ 
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JcpjuoJI oLojJI 



(jr*j-b <^1 Jj-UD^U ^Lc-LlAJI 43 J 9~(' ,n (^jJl 03jJI ttl (j-ajJI ^ t_> j I (I) ^ 

jjj-SLj I 4 jJj <- < m i -v j . (t2 (j^l) . 4_jJI j L tiJ.1 jJI C^NJ -A3 4 _l£j_U 4j£jJH 

^j^Luaj 1 ^ ^ >14 ^ju-)jL<-<.iT<-fl (j^HsL-u-a Ijj_lC. (j-UjLfuVl ,jj C-t-LVj . fiLuLxiaJiJI 4-t^JU (Ji.1 J lAL_u 
.CL<3j-II Cili <_y3 ^ i\) 4jjjj 4jI . JlvIj <jT <_y3 4 j^j» 1] £rtLL2lXI £r}3j-LaJ I 

(J3l 4.311 <i a t4jfi^J,l OjJ>- J-C-i cLcuJ^U 4^_L=l2j IjLujj Lil^-seTJ.1 ^-LtAJI (jl3 ^LaVl o£j->o 4 _i£^J,I 
(J-lS <>>j 3jAJJ,l i »^ia <_j | ji^J . 4 -oJl2J,Li 1 Mill 1 g<U3j ^ylll 4-jLAI /jrA 
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gjjLJI jo* SjSi 


jufcLiiuj ^Jl-lIj La£ '3IkU (jLojJI 1 o', h^ull 
^jl_aj_JI l ^ 1 f 4 /^)1_>iJI 4_LLt-olI 1 . 5«I» L^ujj Uj!j 

Ij-j-aJ La 4 j_}L>- 4_j3 j_2j ^ jJI ^j-ajJJ jjJlSII V 4_jIj < <n 4_ioj_<ij 

C-.t-U^I<i V-«Jj)Utlj 4±*J1» 4JL>» »Llll<-uLj <U|j tCjl^jJ ulLII ^j c £j-£- 

. Cjjlj-JtU ((^i5t_us)) 


4*ribJ$ *£4 j$J 

3 j j III i tl 3-£j^eJLl (JJJLlssIjJI LkljL>.| ^^lll (Irv Jajjj <-3 j£ 

^ ^ ^ Oj-a) «4—i))j « l» ^ya S^JL-uHl! 

1c.LjiJJ *(jKi,l jjslji.1 (j-uL^ 4J ^iWi I iij u <7J Mli~ kI j jg-a- a 

£jl la . <>> \ a t^^-ltl OiX^t (_y^j «f» o -4-1 (<l _ J1) o' 

(jL£ «Ljl Jnil3 I Q^LSllI Cjjaj jjl jj' 33"nj i JLa-lj <j-oj (_yl£. I <igj~f,L-u 
j^Li «?» 3 -c.L<ji ^ I e- «j » (j^_*_a C-oSj q I Juuj «« 4.C, L_o » 

<>Juk ^jLLdV 4 mm a t ( ( j_o)x 4-31 < ti a ^ 1 f. £_oj 4jjL>. 

JukLtij j-Aj :(g) 4 HjIj 4-C.j-i.uJ ((J^x-^L^jVI ^^-3 cllj-selb «<_j» aLuVl 
*4 _ijjj^_i1I! Lo3jj . L$] (3-°) 4^L<-u.I»Ij (j) cJ3jJI 4 j_}L>JI Luajl 

4 U Mil« !» l^l^r mij ^^ujjLIUj 4j.}L>JI j. 3j_aj ^j-ajJLI «<_n) ^j-u Ll 3 < U njj 

Galilean transformation ^ML^-ll J^dll 


-tfljni 4 jL^ x-oL>oVI ^ V 


iJ t C-l-SjJL 1-t.aJ <_ 




. 4^l_oJsl ^Jl^j « l» (j_a LlJj_3 (j j£-u-uj 1 (vt) 4jjL_u_a 4^L_u_a 
( jr lJl 4_ta_^JJl u \ C. {jlJZW 3^-^ <—^j) < ,l<3) 1 1 til to a ^jLajJl lil :t^=t 

Vjuj .^LJUJl Jjj^Hjl j_a 4-/^3L>J1 4 -l.l<-uJJ 1 J^aZo Vj *4jjL>Jt L^_t^ C.<Jt^j 

4^.j^-?e_aJ 1 ^ in U-i£ tlajjj3 ^jl JlusIjJI (jy llll ^j-a.uLSJ.1 ttilli ^j-a 

j_A . Lorentz transformation Jj_->q ^uLj CjVjLsJlI ^j-a 

t^_uVl ^yC. (_ h r‘n< 11 4Jl_5tIu_ul ■ -A ,t 1 ^ ^ ^’11^ ^ 

(La LcJJ I jLtAtJ j^VI) j .4_usL>J1 4j M n (11 4 jjlj_lL> 4_a-<-u L^j! j_lC 

—— 

X J = (x-vt) / \| (1-V 2 /C 2 ) 


17fl 





JcpjLoJI 0 LojJI 


J C JjU ci-t- UV 

x*= (x-vt) / \| (1-V 2 /C 2 ) 

lij VI .IjL^lj liui liji. ,jt ,jSLy V(jruUjJI cy>3 

SLpJI JJi-U jIjVI JJlC (jxUJjjJ Jj^O (j-C LlAj 

^^JlS_j : ^ A jLjVI oJt-A . L^_j J_£”l jJs Aj^jseUJI <jI ^_lC i L<2_>. 4_uj_C. 

»j) II 4_Cj_<_u (jU J_jLaII ^Uj t4J b $JI jljJijlj i^LajJI 

4-Cj,<-a]I i3jL<iuVt L^J JZLu (jl t*>” i n ) 4_t^L$_d 4 -£.^-ljj ^l^>r.I 

iCjl jJLj ^y-lc. i - i\ LLqLClaIj .^jLo ^xL 1 ^♦ \ jjl U~~,, ,,j V 

. Liajl j^jJL 3j-JJL>. jlj^M (jl 

S J#W«y^i 

(Jjsl JuxdIjJ (_^jl»^JII jLb jU 4 -u.uJJIj tiJjJtlb 9-^JUi 

LljI * Lulj g-^-xuJ I I Ju& 4 _l£ ^jjSo ^JL^y-A jLbl ^J3 1 < 11 i a A I I Ju& 
J </v» t ^jJI jIj 3 U (jLs tl_£L_u 0^* 1 i?> h^j Lo 1 *hmi Ljjl^I 

4 _<_u_i 2 j g.^-JuJ I I ju& 1 1 ^ < 1 1 ^ ^ l_u | i rest length (j^SLcal I ^^ui) 4 _lLc. 

(j_s j-*-u2 1 Ijl jJLj* (jin 7) \ <_3j_<_u LuL^ t 4_ojl^ 4^,j_4xij 1 _LcLc 1 ellj-stlb jjfcj 

l^jJI $L>uVt Jj-Ld w ^ ^ ^j-saJLSHj 4^11! ^LuiVI ‘(^^>>1 3 jLjuj ♦ 

O^jDJ-l J-aL«-a >4> l£ j-II ‘ \| (l-v 2 /c 2 ) J-^sL2Ii ^j^Ss . 4-^ tiJjjejj 

S(Ji.|jJI ^ t. >i A 11 CjJLscj .ui n-a-'^ i ntl ‘ ajuaj L^j| 

i^_jL>JI (j^-i V i~i j-tij s '^>-_9 (j-o Lo I . jtukjJij jj-o («J 

Cjjljjl 1 <Kj .4 j » miTI jl (j-ily-itl IjUk L^jlSL*J 4lj i »j X>.jj 

^ya C-t-tSLc^ Ijl ( _ =T Ibv I * i t l_LjJI 4 < i n ;1Li i 1 i X ^ d_Luij_u 4 x.^j_u 

• J^UaVI I 4 I (jJ idjXaJI ic.j^u 

Oj_^c. »l <>1 n 11 (j^'iMni.i (jl . LoL«j JjLcILo <_ijajJLt (jl j^I_jJIj 
d_uli]l ■• I .>■ All <LLlo _lu (jl (^jVI 4 i_i^ < nil 1 lA->-*Vl j I_aj) 1 n'q i-Vl L^-La 
(jj‘v j 1 11 4__.liJI 4 > j a t nil ^jsLla (jl (j^>- (_ T 1^ (Jj^^JI (_)/iI(jjs (_yjl-*j 
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gjjLJI jo* Sjli 


i 1—La j (jr^ ^L^lAJI 4 m<7 > ii (jLj Jii_Uj l*..ruLg 

4_3J_La_a^_uL*_c ijJl_(_A (joiJ 4 jI 6j-4 4_^U»J! 4_j_u_u_lII Jj 

V 1 g r a ljL>*! oT J*^ n i iii UUj c_j !jjus ^LLd .(jjSJI 

. «^ an J -LV1 £j| £)l ' »J 



jj-jjJLII (jrJ_LJj_ciaJ! (jrt-C.1 » M i l l £ 4-JJJ t- < -<-a-' V ^ * I (jy-^ J-A t2 

*j-tiaJI ^j| ^If. (_j ^<j jJilLujj till jij <bl . Vjl J-usaj ^y-cLoVI s-j-uaJI 1 *J*"J J <LsL-u^j 

.Cjlarv>U (j -. i 'Sf . 4J^Jj t cJaj ^ ^ (IhJ 

cLt- u tJ JjlaJI {j-a 3jLu_4j Q^SJILcj jJI ciijJjV J-oVI £pl Lafc 

J 4_t^l£LII 4-cj-<-uJIj L^j cJL>o ciLl jib ♦ cj 1 j 1 j(nil 3j_Ji_>. t_«i iiljj V 

^ '°i 3jl_u_o 4 jI JiwjG ^j| . .."\ i_iLil_b ' i>s 11 4 _c^_<_<j 3j-l^ 4-u.gj ^Jl 

4jL^j V Lc ^]\ iyCuA jl Jl>. 3j_Jsaj>JI Q^j 4_Lajj_tI/) 3j_jju-o 

4^wj t-> i-^l3" Jl£ 3jl_Lt.uil il * I jJj i *1 jj 

tillj . 4 K mi a LlaLa JjlaJI JjL<u ^jLj j ♦ mi! Jl3j . 
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JcpjjoJI plojJI 


o' (jyJt-jJijj 41 a c_j jIIls t( jpL_oil jJij 4^>-j o-« o' 

3jLu_uJI 3 jl>.Jm4 * 1 U / ss" Lc JlIc tpSLJj I JlAJ . Cxjl^ JJ^I 4J jJUJ 

pj 2 >jl j («itl 3p->*j_4 pL^ tLoL^J >L> c-3-3jj tBj-tteisfcl! ^ jlju>JLj 

Q 4 ~ < <n i—3j_<_u . Cj lj-A pL> 1-*-* « C .«-^ l c» o^j 

p—iBLlJI 4_4 Jl_<-sd 4_j_3 (J_3J_lj (^jJI cJsjJI ^ 3 n ^ jy IL>- ^LcVI 4£p->JI 

pf V 2uju^li CxjI^ Uj crJ! 6^ *jLu-JI JM-^ 

1_4J LojIj ciJo-^3j t_3j_«_u 3pA.JJll l)^ *»j) <^>tl p- 0 £p-<-uLj (J33 n 

5c_jLJI 

4_j L_j t_3p_j_*_i JlJI JAII Ijufc ^_j_l^>j_j ^ If. jx. Lmj (jr Lil_>. »4 _<j3j 
o' p^-4J V 4_t^L>Jl 4_j_u_ai!' <LjLj 3JLjL 3J' 4 3j3^J' dJJj jjfcj V' 4 

0-4pi-TQ^k> A « JlaL>J' ^-<-u->J 1» ^j^_3_4 o' ‘AUi) . L4L4-1 JlaLw ^-<-u_~>- Jljv pj 
it lo♦ i3?j p' p-* 4Hij i_£L_u t 33j ^ < ii^v . (4_ujjp_j_t]l ISAjISLJlI p_ALtea-4 
0-4 3j_la ijr A 3 4j jJs 4_4 Jl3JL' o' «^lau» o' p^-4-J V 3 jj>- j_4 pV 

4_4Jl_3J,' o_ 4 JLZbMI BjLAJ 4j9q.»Tu.uJ o' o^Aj (^jJt C-<-£pJ' p_4 ^Jj 9| p_4pj' 
t j) \ tj . 4j) ,M1 o-4 £p_<_jLj J33 n o' < m3 BjLAI q-a 1_4^ .3pj».JJll 

cu £jJl La’splu o' p^-4-i V 3pj>.JJJp 4_4 Jl3JL' o^ f4J o-4_5 ♦ 4 -laLTl4 4^0-*-° 

. 1 3iU4 I^J_4^>- IJL4L>. O^SLi o' ^ i M^rit 0^>-4J ^ 1-4^ i4-<.u-3j 


rest mass pj)^ t mII 4Jb^ • m11 4_JL>. ^ • m^U 4Jb^ ^ 4 • <n 

pj^' oj^ (m) 4 _<_u_l 3J.' 4AL^ p|A * ju-o'pJ 4 -l<-u-l!Lj t-fJ^tlij ^_<_u_>. LiJLLA pl^ 
4 T ii T (^ CjjLud 4j_tJaJ' ^Lcp-t-u p_4 ^4 mi^JI c—Jp-ILs' 1 4 KJ t(mo) 4-j jf\ 1 .. 4Jb^ p-° 
: 4_L>L<-u-u 4^>UJ' oJ lAj .p^t 

m = mo/ \| (l-v 2 /c 2 ) 

4_LTl^ c_3 » ^ t-do_5tIlJ,l ^4 < «i 4Jli$ pj^J / «>>tl 4^.p_<_u p_4 /87 

^yTuv 14JLtSL!l Cj jl Jp' «4o <>sU 4_c^_<_u o_4 pil^l 4^Lp_t_uJ' CLxJpILs' UKj i4jj5L < -u 

lj_Aj . 4 _j_aIZl4 V 4 TlL^ CjjLus t»j) <>>!! \£.j-u±± J33 n pi ^4 • n»ll 0^-4' lil 
^4-4-jV tiJJli ' J .* '" t' iS^i pd>^^ * **4^ 4 1 1 11 i?Uj ^_cp_4 J-4Lc 

pi ^4^jlr. 4ijl_^J' CjIAI mi 4 H Ip-tiJ p£-4J 1-4 Jp-t-uLj IjjALoij pi pjJupj 
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gjjLJI 0^1 


jJj 1 >" 3-iLjj ^ylc. J-^jlU La^_l3jj (j_a JuV ^LsLLaJI 4 _j_o£ Cj.il.ijlj 

jJj ^\ j-^%1 4_dl^ Ll5j-5e-« {^2> 4_2wLlXI 4^LLaJI . J_u_ud j J-^J 

<-JjZLdJ £)1 LaLv ^5Lol,l ^ysj - ^J > >, H 4_C.^_I_U ^Jj ■ t> . <>> 11 < I Sjjvl j 3jJu 

I_LAj . LaLoJ dJj 1 ^ K lj »j-Ja-11 4-C.j-uj ( j-« IjuJid LjIjC^I 

4-t_<-uJjL j <JLj^_a 1 f.j «>>tl 4-C.^-<-uj ^ 3 , „ 11 ^j| t ^^_Lblj ^Jjloj 

4_CO M 3/11 ^Jj ^j-LLt-U V MjU. ( __jii_0-J £J) <3>11 ‘A-C.J-ljj £)l t 3 A 4j_jLI,l ^LlJu^U 

<Lc.ju_aij JU3j>U £_Luaj pJ La p < h*v 15L^ . <Lc^udl JpLiil J 3 < 11 taj-ALLb 
. «^>tl £j_a ^^_luLj 9-^JLu (^ I (J-3luj £)1 JL>JLl ^j_a 4 j1 LlLv ^ Jljj 4jp3 a aj '^11 

^1 J-jls Jlaj Jjthnj i L$K 4 <.o3ll j_A 1 JlA C ^J pJ Lojj tj-al 1 ogaj 

. ^j >>s11 4x.j_<_u (j_a p fc>r> 1 4x.j-a.uJ ^-TloTu CjLujj*. jL5Lal 

CjI qj < m^JI < (ia jl cillj . 4_tloJtil t-jjLfcltJI L^jJt^l 3j-ALti 4.lT(5L!l .iLojlj 
jjj CjI aj<«i^ll 2L C.J-UU ^^Jlx jjLs 4 jjj_lI1 J^LjlU ^ Particle accelerator 
^jLLj j_a LaLa-J ^-tdjJlj 4xj_<_u j_a 1 i> 4 _o3c-cId i_a.a.uJ ^Jl 4 jj jJI 

. 4_usL>J1 4jj < n ill L$j L - l- u j 4 i < <i (Uj _il_JjJ pj / «*>J1 Jl£ jI c-jjLsellll oJUt 

1 Jl^j ljd)L»_a LULujl * t~» i~j" 3^_aLL3 l j r c. 4jjJ^JJ1 aJJt •-»■ a""j 

4Jb^Jlj t4Jb^ ^yJl (jSLaJ 4^LLaJL^ :4^LLaJlj 4Jb^Jl JjLjlj 3j_aLL3 

(^JlII 4JbSJl _}Lj_}j! ^_a . U , <>>tl < CjJlscj La IjlAj .4^LLd J^cHj I 

LoVjLst-a L^j_5tla 1 a > ay L^j ^Hil 4^LLaJL^ : Ljjj^ ( j_a ^LlCi^Lj 

«p mi ^J1 dJ jJ 3 Jlj1jCJ. 1 4_ll<LII LuJ^v L^»:»-a' pUj <£lC.j-uj 3jLj^J 
4_j_jLjj_j_aJl CjVjLjlII J »>*4l jdCJL ^C_C_aI LAuLo.7u.u 1 (jr Ilil 4JLudlj 
^1 jj mm cj t4JLSJl J!loj mj t 4_^LLJl J!loj E cdl^ 1 : L t - L g jv 4 ^^jl11 

L)1 i£ 1 * (?■j-uaJI 4 a,j_<_u ^_Jj_a X 4-lTdll = 4^LLaJI) E = me ^j />* tl 4^,j_ui 

4_LlSLII 3_}Lll ^j_a 4_Ljj»_a 4_j_o^ j_LaJu ^j_a 1 ^jlr, J is^Te-i ^Hil 4^LLaJl 

La_£j ^j) «>» 11 ‘X-C.j—ljj C<-jL^ Llj . ^j_udl 4_c.j_<_u ^_ij_a 4_ij^_Cxa 3^_a jJ.1 

3j-l-l£~ 4-lq^ I dJ J ^JlC. cdjjCj a lj-L^ p£j oj <7^! | 4_Cj_<_u ^_j^_aj a jj^u^ 

C<_aJ_!s 4^>L*J1 a>JlA .SjUI ^j-a 4 -Lll u 3 4_id (jl ^do-J 4^LLaJl 

Jdlj i^H>o .(Jj-dVl pj^seJJlj (j (i a m i 1 1 ^ U mi Lud j_u_adJ ^Llii.1 
(jj- i La 15 l^ 1 17 3 j1jjx 4j>-jJ .^jj-Lll ^LaJuVl 4j 1 ar. no mi 11 
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JcpjuoJI oLojJI 



jLLVI L-«.t.>£>■ j 9 .j <>ill Qja / 87 JjL*j cdjjLujj jj-Sj t'lhlf. -2 

*■*>« 

. J^kJI ^ ........ ^^oVl 4Jjl= . « „>■> 3jLJI 

lILaUoI <—ijJa3 3j_j_Iaj>JI (jl Jl>»j (jJjLIal t_. >.<.(£>■ jl t lLL>-L c^jjI j-pJ 4_3t_uj 0 JlA -3 


-j-la 6 cIjjLi Jjla (Jl^j V La-Lu ■ t-> rtA jHa 2 ^Jl L4Jjla £)1£^ <-^-J jJljj I Jl^jj s.I 4-C.^ < <i 

JuJuIu 3j_ila£eJJ JajL>JI (jl (jlaljUs! jl . <_d_Lo ‘lLLiLu^c I £Ju Vj LfJLujLoJ -4 

3jLu-ulI 4_4J^L<a jJuuj I Jl$j ajUi^i" i_3j_<_o cdjjLujj (jpa 4 jL$j VLa 4j^LuaJl 

^yij ( _ 7 ^' 3j^-J-lI j-^Tlcu3 (3) 4JUJI SjJaj . J-al^JL 3^jIaL>J! LLuL 3jL < nU (Ji-JiJ 

5 j22 iaLtui-a ^JolSj tilljuj ijILa 6 4 ^L_ojO 9 j <>ill LgjS ^U<n B^IuaJI JljJa JjaVI ^LaVI 
JL>JI d «j »t-» i U-1J (>lIL>JI LlK (jr 3 I 4_3jj_Laj 3 jLli-oJ 1 Jlj I^ILa 

.^VL^VI SjjjUa jIjlu. 
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£jjUII j*c o^l 


!^\ J-&J ‘j is~t'ic. iq n < i~ i t l t- . I °\ (4jjLo) «L».j.J 

jJu3 (Jj-scHj 4_lUjl]I oJJb ^ 4_jij ^jJI j **tl 

4_*_jj 1 u a a mi tl p U •>«j .4_jJLj . 4jsUo ^1 SaLU ^j-a (J-ula 

.^Luli^U JjL^JI 1^<?4JG p-C. Jlj ljufcj idjLU {j-A !jb <jtu5La 
3j>j_3c_a 4jj_Lij (j-ullll pJajti jJuj La-4 Jl^IujJlI 4aLLaJlj 4Jb£J! JaLju £)jj 
JljJjJj p-J 4pj_seJjl p-^i.! £-Lmi III p^La (jlSHI Ju^-sellt ^Laa 

4jI j_A 4>1 _ujJju (^jJI qjuj jJtj . 4 jjj-lJI 4 \ 11 4? 11 1 g t a j 4j^j_lII 3 j-aJI 

4_j_aj_JI SLpJI olj^L 4 \ jU 7> * LU CjJu 1 Ag a 4 j a i C. 4jjJ^_j ^j-A La 

j t }"(11 t*! i a ^ V £j-2e-U$ £j-C. 4jv.jL>. L^jI L^jJJ j tX */11 

.Cjj^-lII u gUfl jjJalil 4 _uj1l1I 4_lLajl!I ^jLliJL 

t **+* 

(jLa^JI l_£J ^ <>l AJ 4_Cj_<_uJI (JjJLA 1) I jjl JJ) /^> 4? H Ju-olj JL3EJ Ju9 

(jL^jJI l_£J j-A-i ^lil 4^.J_<_uJ1 (JjULA (j_A Lkj| 4J 4-L<-ul]L p-<_g_~>» Lc. 

^ic 44 _cL_u c-LaljJ (jI 4J ^-UI jJj .^UJI ajLLdI (JjLI A 

4-C.l mi!' 0 J_A c_jjLa_c 1) I 4 4£^>J I 4juj_ < _u * 1 4_LuL<_u Ls ,,. 

^-Lc. S^-SILala 4_cL_u c_jjLl^. ^j_A l_Laj| 4 _c^_4_uj 4cLjJI lLUj 1_Lj_a (J^>* CjjIJ 

t4_! Lu.iX 1 oJ^t >_4_jj V t4_4-^L><JI 4-t-u-alU Lt-ijj . 4 _jjLv. 

^ic. jJ La-^ Llajl 4 c.j»<_uj 4^>J! 4_auj_<_aJI aLj-^VI <-j1 mi n (jLcjJL^ 
4 A ^j_Aj-JI _l>i_i ^j_4iijj^i ^ 1^*1 >Ujj .«4ijlid1» aLj-1u^1 

4(1) p j 3 a _L_uolj 1 ^ ■ ..JLa* (La 4^.L_4iJ I^ILlILlIa i ^JILa) 

. 4J^mij l U njjj tiJj-5eILA Ju^dIj 1 ^ I (M 47J ^ylil t’ 5^HJI jj-AjJ 

A’ = A \| (i-v 2 /c 2 ) 

I jl I- I I M T&a 3jL>.!j 4JU. 4-LlajJ! 3j3LiII (_ T 1^. (jl JU^sljJI 
i jmi jjj-i-u (jA^j • ( 7 = J. 1 (j^«J L^O >^>LI 4 _i_<_4j_L1 Lj LuIj 1 a^ 

C-4-L^J ^J »>»11 4^J_4_0 £jjQ / 87 <_J t_J IaI 

\l (1 -v 2 /c 2 )=t 

((_j) ^_aj LaJlIc 41 5 — O j t = O : 4 _LaI^1_a CjLcLjJI 

LaJl_Lc t_j 4_cL<_u \ c, ^J-a- 1 n~ j_<_u 4_j_LajJI SjHaJI La^ ( 
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JcpjjoJI oLojJI 


i—kj-uj (c_j) 4_<lL_u £)l LuJjLjla Ij j-i_g $2 4 _<lL_uJI i(l) 4 x.L_u (Jjse-iuj 



Lk_>U 


j3Jj JJ-cHJI I JlAj 4 4_jJLuijw 4j?e_pj (jLa^J! JJlxj 


j-<kljiaJI 4 jj jJI CjLlUaJ' Lx-ilj t 1 _AJl>.j j3Gj (JJ-& ‘Iji VI CjLcL^jJI 


jJ 03 t_£j_<_u *4J£ I Jufc M <>s^j . 4 jjL_uHo 4_L<-u-a L^j! Gj 4_uLj^_l3JI 
3jLj_*JI j . £j_uaj_I,l I j_^_j J) U n U- i 3 LaL^J JJl^s 4_lu_u_L!I IJllaj . 4_3jL3JI 


4_uLj^_l3JI c_jj belli z\ _}V La Lb 4 JjLlLq JlII JJ ^Ul j__uajv» (jl_j 4_1 jU]I 
4j^L>JI jiaJI L$J t 3 miCi ^jl 4_3j^la 4 jI J^jwj ^ JlC ^ju£^u2 j « L l- l ^ v 

4_c^ i a tl ^j_c (i&l i>> Atl 4 m3 i ii 4JUJI eJJb j_&) jlba J-s-a-a Jbb 


CabUf. ^jLUj 1 jpa . 4 3 i nl a 4 Hc.j_<_4j (j! 4_bj^_tl> t J_a-*-I,l L^j lLI^szIu 





JbJj 4 _jJLo_c jJb . 4_ul£LaVI eJJb (jjl 4J^5cj 4-l.u-u-lII |ju_aj 

1—3J) 1 Ii4 JjLa-J 4 £jJu ^jJI jjVl £_c ^ mi a~M V vLub-jj' 4 Mfl r 0 ^jljjL>. 

1 3 lb ^ |_jl£La 1 I ciJLL& Lr^ JjLJ 

(jLcjJI JJL4J 3j_<l>Llaj (j_a jjK 4_>.l jj LqJlIcj . 4 3lU a 4_c.j-<_uj 

g-Ja-U jjmM Ji3 4_J VI CjLcL-uJI (j I Jjbi] 3I J»~ 1 mI ^yic. La-Loj 



(jI &JJb £y£. < J? -cIalJuj (j! ^jb~ 1 11 ) V Lul ^_tC .JjL^_4 jj^_j 


.^jjwVt 4j^m pLaVi 

(jLcj-J I t^j_jJaJI 4_C.j_lxi t-J^Hsl UJ^J 

^jLajJI (jp3 t L 0 L 4 J ^jLa^-JI 4-C.j-t-u-j j * < »tl /^uQ I llil ^yTo- t U.Juil 
j-3_ua 4l>-j 4 jV 


j_A lj_Aj . 4 _j ^^aL^JI 4jL<aj 4J ^^jlilxJI jjj-aJLl! (jLI^J J^-^lj 
i<LJT 3 ^.Lj «l»ji ,jS[j olj) <ij> - a 3 -c.L<^jJ 1 4..ij<7~ ^jJI jjLojJI 


181 




gjjLJI jo* SjSi 


d i* 11 t-s! 1 j_&l j tl 4 jlc. jj_>o ^jJl ^_L«jJl jLjjlXI (jj-& 4JLJljJI 4_c.Lt.uJl jlj 
4 _j L<j_l 3 ((^j^a^JI» 4_jLoj j_& ^-oL>Jl 4JLajj . (4_ul^_<_u_>JI 4 jLjJ^£,j 

jJ j 1 m*i 3jj_La-o 4 £j^>* j j5jj^uj jj jJl jjJu-oljJJ 4_t-oL>Jl 4_LcjVl jI j-J^l 
^Ull CjLcL-oJI j I ^IjJl jj <>^3tl JlxcsIj . J ' "J * ^ 6 V Ji33 

JJ^I 4-Cj-mJ ^j^>U 4 hL_u Jl>-JJ t^J j_«J t g-uLs-U j-Lt-uJ 4_Jl 4_Lt.u—JL J -L t -u J 

*L>1_3JI-3Jl_l_*_i 4_j^L>J Ju-^Ij ^JJl5cj ^jJI j-ojJlj . «4_t-oL>Jl 4_C.L_uJ1 » (j-* 3 
L^J da-j-j ^^lil 4_c.j-t.uJlj t4_j_}L>JI C.<- * -3j ^ylJl ^Ltutll 4 ^jjla ^lc- 
^j-oLkJl jLcjJlj ($.j<>J1 4_c.j_t_u 3-iLc. (jy&j) Ju-oljJlj 4 jjL>J 1 j\_> 3jLi»Vl 
^^yjl j_>.Vl jLojJ! ^tJilj l^jju jUjJI 1 jla-4jjL>J1 ^j^j 4_j jl aj^il ^jJI 

. Coordinate time 

.j^Jlj jLSLj V J /t 4j_}L*J1 4_t_a j_JI CjL c.j_t.uJ 1 jLajJt JJlqj jjIj 
4_c.Lt.uJl jIlajL^ 100 4-c.j < 11 j j j (nl 3jLt-t-u jl jJ tjlill ^j-u-t-u ^J^j 
4_cLt-u ^jLluJI jL£ I5lj tO ,0000001 JjL*j V7C LljJlJ jj ^ 1 < •<^ 

^1 j^. 3 jl>.Ij A_a_)LIlj ^11200000000000000 (jylc. Jl»Jj 4 j mi <1 ^ LL^jL^ 

^j-lil ^jlsjVl Cj}L5I ^c.j_uuj jlLaJj LLjjLt^ jl Jj . 4_u_u j^j>Lc 41 j t m 
1jLLu jjL*_u_u (4-c.Lt-uJ 1 {^£> IjILojl_£ 4 0, OOO^Jlj^») 4_uLJ 1 IjILajJL^ 11 

jJilj t jjjw I 3 jLuljj . LtaLc. j-\ mi <t-v. 4 _uIj ^1 j_>. $jl JiJLa 4jLc.L_u 
3jj>J J 4_uLjJ J-l5v-Lt.u LjLc. ji-t-i.L^JV. 3jJ, 4-C.j-t-uJ 1 ^JL^J J-aLuuJ (j jJl cLja^lJI 

i _- r IiJ 1 CjLcj-tutJl Lcl . ^jIdjVI Ijj^LSu ^J jJ jJl 4jj_t^L*_t3 j_fl 
4 JL»jJ1 1 jla L^.utuSL (jy^Jl jLjJl 3 j^Lc. jl^ tgj<^>11 4xj_<_tj j^ 4 Jj3»-q 4_uxJ 

L4j1Jl3^3 4^Jo3_LA ‘^C.J-LJJ • jLtfu dll j jj5Llt-U t—t^lIjSJl j\_3 J ^, -11 ^4jJ,l 

^ i? j 3 i a t\ 3 11 -JjjJ <LL>jJl j-*j jj^j (n t^j <^11 4x.j_t_u j_ta /87 

t.41 ulj^b .^jlajVl Cx_j_3jJ1j 4-Lv-jJI t?J-A 4 ^jJlLuuJ ^jJl j-^jJl ‘ 

4_uj_us ^1 jC.I 3j mi^i ^jlajVl j-C. JutuJ ^jjscJJI j_c 4_AjJa_Lc 
4 _LuL_u ^LsLLaJ 4_n-u-JL jSJj t^jIojVl tjr lc. 3 ^ Jll^Ij 4x.L_u j£j 4_u_u 11,5 
4—Lt-u 5,75 (j 1 tCu-djJI IjLjfe t ^ s ijj-uu 4—Lvj—11 Jj-CluuJ jJ ^JJ%-J1 
j_c */99 4imn 4 JL>jJ1 CxjI^ 151 Lol .(jIoLlJlj ^jL^ilJl 4_Lcjl j^. ^tlsLilJl 

tjjlajVI Cu5 jUj CjI j-Lt-u j miC. j-C. >Lk -Ljjj Lj_l£ fCu i_5j-«-u-£ j <>*tl 4^j_t_u 

C-cst^ul 151 IjSLfcj .i^iiiit'^ 4_Lt_u I ,4 ^ j_t_u 4 m 3 t nil j-^Ls ^ jr ic. ^ i5<?n jJj 
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JcpjjoJI oLojJI 


£j| L$_jI_3 4_jJLl 4_Cj_<_u ^jj?c_LJI £y\_i 4 _L>.j 4jV 

3jLi_c «cjI j) '< < '< cjLJ_jj_tiu_c. 4 j^Lj» . L^LLa ^ ♦j .Utl 

j-Iaj ^ jr 3 4 3l~ V a Jl>. 4JV_i L4J (jt £>£LaJ 

. Lun-uJ 4*jj_<_u 26^ 

j 3 m. U 4_jj h >11 CjLulSLaVI ^jlc 4 mi A Jill 3 jIjI 4JlLcVl Juilt JjlIj 
4_c_j_42_t_u ^Jl ^ tx /tl 4 j2c_lLj ^jJl ciJJj j_A tt jLajJ! JJl^j La LlA ^I 

^Ijul^I 4 JUJ ^jJL! ^L>UJ! jis^l o>^» * Ij^Ij U^ ^ 
jljj (j_a j—aVI (it t-Vn LaJj^ t4Jj)^^r a CxJljLa I^J. Ml ill ^ mi^H ^ic QjjJI 
/>» 3tl t "11 U,^ ^y£i) 4_hj-L> LjLajI /3 -« Q^TiSL^j ^jjJI ? 1 »>>Atl 
(jl 6j » j Wm .nj . artificial gravity «4 *?h^a 4_u5L>.)) JlJjj (J 111.1 J-t-u_u 
3jj 9 j-L«-aTiSLj lLUjuj 1 jjJlJ 4_uL^iJI p U.^ a 3jI jL I JlA Ij> U 3 j 

vLub-jJI 4_LuL_uj . Igji mi t4 U•>,J.I 43Ln. c_j 

^-u i 1 U~>- S ^I I g. 1 is> a tl 1_5 lj <-a-i £jL-u_J! Ijla^ * L^jL5^_^t_a >"< >11 ^jLulu 


v. 1 ^" r j. ,,, ^3 CjjL_uJ ^To- g 1 />>311 4_LuL_u C.jlC.j L<-uJ jJl3 . 

-a3 4(3 Jlv-IjJI 4_jjIUI ^-3 jLLo! 9,8) ^ U mi £)_a c_Jj-3iLj iU 3 i hJ 


(^IjJI jj_^_3JI ^J_j_l 3 ^j_a 3jja) 3 j_aLLd 3j-3j iiJl jlLp- g 1«>*311 jljj j^juiiu 
j—j-C (jj) 1 m (j I ^IjJlj (jyic. (jpLtJl Jsa-uiaJlj JjIju 


4_j_l^JI Cj^L5Lo±U i^yC. j t^. > 11 ♦ 1 j . (jjjJLi p ^ < "1 , ,,^1 L 0 L 4 -J 3j_jL^La 


»1 <3^ 4 4 m3 mi C.cC.1 l^i"i 1 u l I jl ttiUj jJ^Liu Laj Cj 1 jUL ll>.Lj 4_u^L>J1 


. 4 M! AJiil 3jl!il jj_cVI J^\ j-3j I J Cajlj £jL_uj ^yic 4Ja^L>JU 


j I 3 jIl 3 j L<_u_>.L ^LkJI j-«-Juj i__3j_<_u il 

»l_Ja.3JI 4 m3i (( 4c.j-<j/ Lr^" (1>^ I ^ LU3 1->1W (3^*^ Lc 1 .^^CjL_uj 


I4J J-^l3 (j 1^ ^J 1 4X.J-I-U <_J^Zu2J i 1^ 1_C.l_3jJI jJtJjJ 1_3l^-t-u 

^Lc 4 jLo Jljuj t JJL4J j 3I La-L u 11 JljI 

jJs 1 4_LuL_uJ I IJ < », ,.^-4 Cj IIj-Lt-u ^■u.<^-'v- ^ »>> 3T«,,. oL«j 

4_jJ^JuJ 4 m 3 i ..tl (jLaj ^j-A 4-Lt-u 12 ^ 3*C~ L^-Lu 1 4_u4_u_u ^JlI jj>- <-.♦ 
oj^ U-^J-ll 1*1-^ 4_u_u 100,000 j->- j-Ll 3 4^Lai^j 

j-la_3 JjLjlj 4-^1 1 tio (_^-Aj (4 u..jj 100,000 Cr JLc j-Jj-J L« ^ <^> * 

Lu^3j 4_U_U 25 I_Ljj_5e_ 4 lUj-a- xa 4i«lSLII 4 jv^U,1 ^j^l. i-*-u3 Vj . LlSjJCJI 
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£jjUII j*c o^l 


,jj9 JjVI j ti ".tl pa 1 pLLaJI £^jL_uj I jl . <J /jA . ,,tl oppj 

.plill j t-» *.tl ~‘' <• ■■>'< JjlaJLI Ijl^j lULu p 
JjLpI Ijja JJju LojPi (jLojJI 4Jl«j P^. SppJ l£ j-H pVl £>.j|j Jp9 

4 « miVLi J) I«"n Jlxju Jual J_Lo 3" . ,.l I pliill . 4 3l~^11 

JljLoj 1»I I>iii II (jjo 4 js 4L^ ,_p3jVl PJ (J-LiSJ 5—1 .~ia 4jjj dsLjjp. 

(_£^>JI pajp pill dll 4J t n~>ijI 0JL& . i *1 ui jja LaJ mi < a 

muons diUj^il ^ c > n~ *L3_J1 4jtj->J jl p».VI 5^j 1 / 1 ^ 4jcp dil cj > <iy pp 

1 g U i »jJLa 3p_a ( _p (JJL*33 (_p>- 1 - <; 1~ Vj (mu-mesons djLjjpi-apLI » jl) 
4p Qp3 (jJL^-jua jUal p-l-5 Ci * <h 4 1 jl 4-jjlill po Qpj: P^. drpi pi^>- 
(2fd1 i5i 3 i_i i_£JlJI ^ j -a- i^i II (j-opl (jp ‘lSLP"I 3jL*jj . qP i n 3JU. (_p 

2 ‘P*-° J 5* i~ 4 -c.L-uj (JjiLSj i^jJI papl J-*J ilp^A-sejlj Lppj 

^Lajjl pLi jJpj dilaj.'ipl £jufe d5l£ U.J ^"^microseconds 4 -uIj jpLco 
4-Cj-<-oJ ^CpJI ( jr lc. ^lv ,,. CjlpILajJL^ dp_tfu£. 

^_La_<_u £-j1j pI J_l£ J-UtTu L^jpS -*j «>*tl 4_Cp_<_u p-a c_jpIL2j 

300,000 4_c.j_i.u_jj .pLapJI jj_4j llILLa p-£j jJ I Jla t JjpU p-apj 
CjLi_u_u_>J! ^JlA J21G pJ-4_uli<JI p_« pp-tla ^ic p-GjI j i4_ull<JI 

^jl^j j-31 (jLa t4_LjLlil L^jLc.j_<_4j <_«11 n)j »l m ii jZlajJLSLII 0j6 
^ j 1_4J t c.t-L^j (10 Q^SLut-u ^jLojJI 

»^L^Llr^l £>£-«! l-4Jj <-dl_LAj ‘(P=jVl pi j 
1941 (J^-A . <_j . B. Rossi ^ i <ijjj*^ jJI p j mi<?~H I 

Cujjjv I 4-lI^jlJ.I CjIjI h-^VI i~' <>s^- ^_>J| ciJJ j ju-oj *D.B. Hall 

jJ^Lv. t JlHI Jj « ( M . 4 J 3 U 4 {jC. fiLLtutlll CjI 4J t II^JI 

^Lc (CERN) 4 _ujjjV! 4jjj_lII cj j£juo> Bailey i _ T i_u L^j 

J_pl_j c<->j 4 n i -V J^l J jJJlJ CjUj_j_U 4ia^L>J.I i 1968 
4^.p_<_u / 99,5 ^Jl ^ «^aV1 La>jl>. J is* \ 4-c.p-<-uj ^ ^ ^JLjc-o 

(^>.IjJL!) 4-uliJI jj-a 03^-° u-® O^?* (3*) 
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JcpjjoJI oLojJI 


Jl- 3-3 d \j fc. /! 1 CjIJjlZLI L*_uj • 12 (jLajJI (J-oLjla »>^tl 

4_JL>* cjLjj-lJLI ^ ^ (j_4 1 12 ^_u£”i cjl_jj_j_U 0 JlA J-4-C- (jI jl>.j 

L^ij t IjlJ.1 Q-l>- (j_4 4 _jJL>. Jlju 4_ijpela Lu^jI jaVl I JlA ♦QJ)^ ' m!I 

CjIj 4jjJlII CjLcLjJI jjlaj (J-l 3 J^ulalLlI C.<-L>. £j-a 4 t m a CxjI^ 


J.C. Hafele J-j^La .^ LaIjl>.I 4_j^>o t l97I^Lc ^,-33 .4_HjLaJI 4 j9JlII 

^j-jj—t_<-uJI 4_c. j'ia 4jj j CjLcL_o ^_jjI Cjlxjusj *R. Keating g-LTu$ .jj 

ijr ^) ^JL*JI (J^>* 4 a tVi r a 4_u_aj Cj^Lxja ^j-3j 4jI_3j 4jjL>u CjIjuLLd 
CjLcL^JI CjLc,j-<_u ( _ ;r Lc 4_ajo_U jIjVI <j*a J-x^-311 4_uj_cj CjLaL>«jI 

^ylLlI 4_<_ajVI Clauusjj JL>J.I Q-C. 4_^L(il jtffrt 

cjLcL<^ 1 ^ ~ i **- < ii ( jr lJ! 4_LcjV! j_a j_a cjLcLjJI <-lUj < <> 

Cl IJ_l_L 1JI £_a £jLUII CuL3jI^ 4_j^jj_aV1 4lulj 4_uuw^-a 

. */ I 0 0 jt JlILa (jT -Uja>U 1 U-V. JjJUX i _ r ^ 

£)! 1_jj ci.l—cuVj t Jj_l>* j—a ^jLajJI JJoaa £)l lii-tTuV 

(^Ijdl <^i 4 jLUJ < II 4_JL>. J-^lj l)(( La- u ia » 

^j|j jj JluoIj ^a-I LI • 4 _<-oL>JI 4oaL_u ^j-oLlaJL 

4_uj_3u ji t^> m ^jL_j Ju-oljJI (jL^ Jl>.I c j^. 3- uC u 

lilj .4J 4 i mi '( Uj l^j_5tILa <JjVI Ju-oljJI j-fisu i(( 1 a» 4jl ur.lj 
(^Jt) Lgjt (jjVl jU-tfsljJl 4X.L.U J M < a 4^1^ 4 I JU^ JL>J| 


4 i mi ftlj 4 £j_>. 1 ^ < <a ^jjJu-olj (jr\j JjUiJI I JlAj . ^tlo n j j_ t <n 

j JjUlil 1 t U . < ^_L<-qJ JL>.VI <LcL_u I ^ < A (J£j 

4_cL^JI 4^jLLa jl Twins Paradox II 4^jLLa ^oLjl^jju 4-15Luj.^ La 

o-cI^j>a c=y Iiil 3j-staa]| L^aT t 4J JjLo V uLJl^ jju-a^s j -ClockParadox 
J-aLIa 4 K Mi^lt ♦ 4_a_tjj_(JI ^^31 3j_u£" Cj^jLst-a 1 ^jir. 

t^ulIjlJI (j-A U.JJJ ^J-pea * (^J ■ sT, ,,,11 ^£s 1 A $c, VLca Jlju L<j_l3 Jl^) VLua 


j-^L-uJ ^ 1 4_LuL(-u ^Lj 4i^.j l "'"" 'iS^j (JL^* 

C.<— i _ l J 1 Cr 3_a (j! (j jjv. Ia^I ^51 L^-L a » »j) 4 £,j_lu 42_a^ 4o_taj_a 

^j-LlJ ^ 1 «>* Atl 4 _LuL_u 4jlL^3j (^jJI C^SjJI «'j3j ^JLc. 

3jj) i^i ) C^jJI ^ 3 n ^Jloj jaV Ij-LaLj . 3^j_*JJ j L^JlA 
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gjjLJI jo* Sjlfl 


(j- 4 ^ 'j^ - «tl j 3 ,,.jrtt,! 4JL».^JI Sjlgj /^.1 <>> Atl 4 _LuL_u ^£s Lkj! 

aIjIlJI I jj| jl^cTlI £y^- CjjLcj .Cula n <1 ^HJl 4_j_J3jVI ^jLajJI 

_iJ_4_j 3j_<fcLti £—4 (3^-^ 4 -?&-lUJI 0JlA . CjIj_u_u SJlaj <j^l if <0 j-i^l 
JJl^j 3 ] 4 1—<-1-3 3' 3. M> ♦ j^eJJI ^Ic. 1 mi n <Lq 4j9jL3J,I 3' 

(jjjJI (jjju-salj-II uy? L«Loj JjL^ilq (Lj^jI 4j m «m ' j^'j) oL«jJI 

4£.L_u ^]| ^ fc> >j Ijp^ .^^»VI ;j• • 11 (_y_!l p ^ 4 -lu.uJJI p <v - 

j-t^uj L$jf ^l^tvrmi (j^>. ju <t" L^jl 0^>* 

3^>«-JI L^J ‘(jLsjVt ^^ * - L j - a u y>- l-g-t-u t^LJLij 

31 jpZLun £)lj ‘L^-^ SjjL L . u a £-^>*1 jJj (3^^ Lr^ (_p2>jV! (jl 

^IJj! tJllUjij . L^HcL-u ^1 4 i i M ?Hj »< l~\ n j,j i in (_^Lll ij^>- 4_c.L_u 
LlAj t4_*Jl_j 4-Cj-<.uJ L^-Js c_jjJLSj L^jI ^ If. ^jlajVI ^1 ^_la_u Jl 9 t L^Hl>.j £)_« 
. 1 c, L-o (j-uljSU j »tto m 4_c.Ll-u £)l lO^"’ I 4J* -0 ^J-U-cuJ <_3 ^_<_u 

I 3y® UL^“ ^ J-^- 4_jT Ijjufclla 4 _lL>JI 4^_luJ3 

(j^>* 3 ' j-^ Cjyy Ls^j uyy cy* cj ! j < < <n jls 

.<L£>jLU1 <>jla j^LtJ. L^j dy 3 \-&j-q-c- qj$uum 

JUt^ I jla (j- 4 j cj!j_Luij j_i^j 3 * (Lr^-J 

(jr J_c t U^uui 1 Ml n 4_jl I JlA Jjk . Jlj^Lj JSLj 

(^ylc (( JlA^)) ^_y>»jL>jl (_yj 1 4JL>.^J1 (( t- « < 11^ ^ j )) ^ <J ^ ^ ^ ^ 

1-4^ 4JL>.J Lo JJ^_3 

4 J 3 UL 4 c< < Mjt LaI )cus>Qi 4_L>.^JI 3 ^ j-ui_u J-st^ j-LlM I jla 3 ' jJlj 
31 **' S" 3^ (^1 «>» A tl 4 _LiAj_o £y^- £j\ ciJLlIi . L 4 L 4 J 

^jL>JI ^yJI 4 _LvjJI 3 V t ^J! cj^Lc L^. c.ul > .Ijj u-& 

^yJI jju (jy^-I ^ t Atl 4 m<?M il 3-^ * 1 x.jL_uj ^y-J^ILaj dJjjtil 

3 <n"n 35 jjJj 3 Ij .cJiijli 3 Ij 4 L^k: j^u ^yz 31 

31 VI t4_<-uj) mi 'a- 4 C( < djt 4-Cj-<-uJI 31 ^ ^4_LjLflJI L^Hcj_<_u ^1 Ja-aj 


t L^TlLvj J^Tl^q <_p3jVl (j£. Sju Cu -a ^jLjiJ ^jl t _p3jV! j jL»j ( _ ? lll ^LuaJJI 4-Lua-<-aJ JljV (5*) 
^ Liajl ol c3-y ^IjU! tjl •<J- 3 !J^I Cr^i U^- 5 ^ 1 CT^ 2 j-o ^ i l 

. Liiajl 4 _jJLc. 4x.^_4jjj^ jLiaXI ^LsoVl V 
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JcpjjoJI oLojJI 


i L<-oTlJ I jLjLj (jjj, * i"itj JpJLo Jjj Ju-lcs (jj ^ j ^ Uj j.cu-rt-a L<-uTii 1 

Jujj j oljjLLJI jl Cj!jLu_uJI (jr £i La Jiic I Ji^j 4_ti]I ^-Li Ia-laj>. 

j_j_jJu jiic gjl <<r<H L^j i 41nij t—al U»"iVI) ^j-A ^Un jl 

4(j-UW ^A_^J_AJ / g-t I>> A tl A JLlAjui (ji AJtf U (jl cJLluVj • (^_<L_uJ I oUol 
a! <?tl 4_LuL_u C1j^.j-ljj I ^jj VI (jl5Lt-u 4^fc ^^jI (j^ jJ-llu 

^_j_j_*_ILj (j^>* o_aL^ ^jVI L^jLoij (_^j .4 -Lv^JI jj_A t ^<11 dU^ 
4_J_9 (jJ-5Lj JlJJl>. ^JL>.j»A jLLsI ^1 (_p2>jVl ^mi (_^Lc (jj)^» < M11 (j_A L^UlLv. 
4 mi j 47 U 4_bLtJiII j)_A Jj9| c^Jl^LcuII ^eJJI (^1 1^»U4 (jj-i-Jj ^ylll 4^LaJll 

£.\-uzJl]\ ^1\ L^hJL^j J_a^ 3 IjSL&j .J^IaJI <_« \ i n) jLLI <^3 

JlIc lJiSjIIj LaJu£.j . 4JL>.jJJ (j^>* Jl>. ^ jJI cJBjJI ( j_a (^ <_^>.jL>«JI 
4_j_b (jj-^Lj ( j r JL>.^_A jLtal (_^JI 4 _jjIj 3j_a Jjju L^jIjjJ aL<j|)<— jji^JI 

4_Cj_ujJI ( jr il (Jj-usjJLI £jL_uj (jl La (j^-Ij 4(jj^>- ^j_uLl3 £_a 4JLujILa 4-^1 t nil 
4-31 < < 1 A 4_j_3 J23 (_^JL>.j_A jLUl (^Jl (Jj^l 2>J_A _}jju ^^Ibw 4^>.jJj 3_>JU>JJ 

JJal Cu-iL^ (^tll (jj-A (j^j>. ^ I .>>A11 3JljIj (jl dJLcoV 4 4 jL^JJI (_y^J <? Mill 

.(jlajVl J-jUj («j L^jJI Of*, (jjl Liui 
!_^Si i—lLpjVI Ijja djJJ Jjlj I jlj (J£ LlISjj Liili (jSL l («J Iila 

Lolx. I JUJ.! (_y3 CjJLso V siLjjiVl abJt Jio jjl 

Lkj!^ A^eJil ^yj] 4^LuII (jl (J^;~ ^ *1^ V ^_J_A_A JIa 4 /id J t 1 I JlA ^j_A 

(j_A */87 ^—Lljj 4_a ^ < a £ 1 I 4_LuL_u 4_C^_<_u (jIj 4 4_uC jI j'nn ^ miT. 

(aLI^jVIj L4.,rJI ^jLu^JI (j_AjJI (j^ {^ j -^ LtTLL<-u^) »j)II 4^^-<_o 
^•1 »>> A tl A ', j A , >. (jLAjJI (^ jJI jJlSJLj (jLAjJI (J-aL*_a (j^J 

* ^ySJ^\ (^^l^ Lofc (jL«jJI L^J ^ i^i AJ (_- y Ili i 4^.^_<_aJI C 3 AJ 

4-C. l < <1 I U g j a 3^lj_!s U^J J_UJ (_pil (JjLjjjJLj (jl Jl^j-A (j^>»J (jj^>* (jl 
( jr ^ 4-C.l 4 mU (j^-CJ jl 4(3 jjU^(U 4_t^.Lj (j_A I Jl>. I^J 4 Ilf, I JlA (j^J (jjj .JL>*VI 
(J^>.|jj 4 4_j_jLj 5j_a 4_j_jj_t^ j I 4 _lSLL<-uV 4_4J2_u (jl 4JL>. 

^ I £ (Jj 3fc I t BjjljJI CjLl^jJJI aLu^UvLj 3j^wVl ^J-42J (jl (j^>-4-} 4_LuL_4jJI 
.j^VI 4-£.L<_u ^Ir. ^Jjse_4jjJ,l CxJJS^IlII 

lP^J^I cr^! (j>>* Jl^cj ^jIojVI ^jx. ^ I »>* At! 4 m3 i a .iLitltjl aL<jI (_^J 
4 t J_LaJJI SjJLlIlj .(jLAjJI JJL4J ^ j^. J-A (_^Ibw t LAj_UjJ (2, U f\ (jA->- 4 cL_ 4J (jl 


187 





gjjUJI a U>j>l 


dlj c-«jL uij . I Coi(j j^u-uj 4_jJLHJsI CjL^_J]| Jjij 

4^LtoJLl (j-Oju Lcla (yCuu^jj JL_ojl (^u 4_j_la^JI BjJLaJI 4 ^jUlII 1 ^j 
(jI 4 _j_jLjJI 4_Cj_l_L1I Jl>«j Cjjlj Jl 3 »LCa.3JI 4 m 3 <« (jr\J 

^3 4-t^dll 4-bl < ii a (j-£> CgJLLs JlS 1 ^ • U 3~ I 1 4-^L-uJsI 

(JrA-J 3jJLa ^ U *") CJJjLJJ iJj_U3jJI (JJ_Ls I Lu9j JjjLLgu3 l_3 J_<_u 

^-t-ul—i l^jju LI L7 J^_u-^>I JliLl! j_& Ijufc .3ju>»1j 4 _uIj ^",,>> . <tI 

^ Wavecrest oU-ji! CjIjj5 ->Jl^. o! Jj-a-a ^^l Doppler j-ljj-i 3j-A>Ui 
CjL>. jit ^Jlc ^j_a Jj 9| (j ^3 a j_Cil] jj>.I^ILa jJllo< 3 ^j_A 4_uLl]l 

4_j_j j >-^s tl CjL^wjJLI £_a J.jLa-a LJu-Ljj) (j-A 4 T(Jl.lII ( I 4_uLlII 

Cjj tjufc 3Juiu £j 1 (J^>- ^lC. a Cjj_t-a 3 Jlcu L$j j-iujJ aI^JI 

£L*d/VI (jL^ * Lblj jJu-aJ,l til LaI . (l_jL>»l^p-<a I5l A4. 7s a ,,. *\ 
i Lju>.I^ILa j ju-aJ.1 cr^>*j iJ-tuij-U ^LjuIiVI _}_^j jjfc J-ualj-ll 

i Lj^IuLa jJu-saJLl l5l L«I iJJjUJI ^>» A4- <j 

BjZLdll 3 ^a>- ' aJ^jj ^_L<-gj L^j! ^ Jl_u Cj^->- 4x. L_u I (j^->* uL3j>-^Lj_<_u^ 

. 3jU>.|j 4 _uIj ^j_A (Jjla 1 (j_A e> Oi ^ljJI (jOjuLiIli,l ^*1 « Ill ^jr\J 

jLa j-u-oj L^T 03 s ?" < ^- c -L<_u ^Jl Cx^>- j > '■ a ,., A\ ^Jf|j_Ltl I jjt 
_} J_A_> y I (jVl 1 '<£1 l's>\ 3 V M L^J^U CjLtiaj_Lll 

'/P>7\ if't' j ' " jJLu Cg-ol^Lo 4 LLsjI J_5C_J j-Lt-uJ ^L>. 4.C. L_li £j I Jl 3C-Llj±£ 
J^U r JI C-'-t-aJJ . (j<Lc.L_u 4_c.^_<_u C 3 J_LCUJ L-£y-u tyus Jl <Lc^-<_u 
4 I Ml (tL j Jo-L-t^aJL) 1 ^ CjI <?Jl^j ^ycLLLu tjjLcjJI ^Jlaj 

♦ (jV! cr^" ij^! ^.Lcai 

yu CjIj-L-u 5,75 Jljlj L^JlA cT^>* J-^a t^LajJI JJla-> t_ «i < tiij 
^ ^L^VI J 4_L uj 11,5 3jju-cuj / a A, ,.tl 

1 CjIj_u_u 5,75 J^-jlLcuJ yuu L^jL^ t J^>.jJL] CjjI jJL_ul llilj 
11,5 L^jJuA 4_U-aj 3 ^Il3 J^^-A Jl*J ^psjf ^Jl < M^a t 3_}jJLi! 4 JL>-j 

^1 »>> a tl ^J| a_U.jJI ^ L** < a ^ Cy^3 * ^Lu^-uil c.<_l3^Hj a_u_u 

Jljl_lj Mill ^astlll U i4-Luj 11,5 CL^Sj t" < »l ^yxjLkJI 

1^? t4jjL>Jl dlj Juu CjIj_u_u jJl *£. ^ a Juu VI l^Jl^JI ^1 L^Jj-usj JlLc 
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JcpjjoJI oLojJI 


c.JlJ cry>. J_l£ (jr Lc ^ <^i <n 4 _u_u 21 ,5 <jl 

£j_<3_>d,l (jjSLj Clt-ts&j) 4_u_u 11,5 1 «>»jl «<n BjjjjJI 4JLv.j C-ul^ LLj . JJt 

<icL_u 1 ^~l ( <ijI cjI jLiVI ul5^* cJ» ' (I J d)l (4_L<-u 23 ^U ^ VI 

. (_pDjV! CLul£j£u 4_u_u I , 5 JlJ^j V 4JL>.j £.Lu! 

cjljLiul L° $.1 4 JL>.j 

c.L-t_a o^t j 4_u_u 21,5 XUj lC-^ ijr^- 1 *— 3 Ijh-<-q 5,75 L^-Loj 4_*_Laj 

.3,8 *>jl JuL<a 4j_jlaj L$j| cr^>* 4-C.L<-u (jl <_£l 

cjljLiuV! cj!j_u_u 5,75 <0^9 La o^>* < «j *3_}j_*JI 4JL>.j aL<jI ^ Jr ^j 

dj Jl3 ^J_dl_*_4-S ^^-<_uJ ^L>» 4_C. L_u I ^ JLU I JiSL&J . *_ / < u 4-Lt-u I , 5 3 ^Il£ ^J3 

^jLcjJI ^^ mM itl ^3 VI ^j_c jJLjj 3j-aLL5 ^j_23 LlAj 3,8) 

£^-<-u! L$j| ( _yic. Vl_J 

.(Uajl C -^-o-Jj 

oU^UI (jVj tdilj-u-u 5,75juu ^1 L^jL^ *£j^->»3 L^jj 

£j\ ^jlxjj ((^psjVlj ^1 »>sAtl 4 _Ll*L<_u) ^IjJI jj 3tl (^jLUJ ^3JI 

JJl^j) 3,8 4 > ii 3^ J_aLlUj »Ja-»j j,j > m 3 (j^>* 4_c.L_u I Jl^_LlxlS 4JjLa T la (jj^3 
.4 JLvjJI 4JL>*jJLI 0ju& J^L>» (jJLjj 3j-aIIo ^1 ^Lt^Vta ^)L«^JI 

5j75 l_3Jl^JI ^1 L^Jj_usj 4 t^> 4 ^.L_u (jy>- 41 i a") (^JlII 

^ I ^-1 ^ t juV 4 _Lvj t4-L<_u I , 5 ^>. (^1 *3,8 w I ^ 1 aj , „?>a 

3,8 J_aL*_4J L^ILcj-<jj Ci* <?3jl Jl^j CXS^ 4_c.L_u Jjj <» 

4jj^ ts*i a cj\ j_u_u 5,75 jjj—c (j-4 cjIj_u_u 5,75 ( _ r ^ Jj^uj cr^>* (jl 

^Jl-l-Lj Ijl5Laj . e ^- u - L ‘ 7 1,5 ^^1 *3j_a 3,8 

(jI cr'^* o I c - 4_cL*jj ^ I r. Cj_j_9L*j Jl^ 4_u_u 23 (j! ^ I r. (3^^ 
. L^HcLf-u ^-Ic. C.<-lsLju 1 ''' 4 4-Lt-uI I , 5 

^tjLglLo JIo (jI CjJl>. Lc ^jl ^j_usjJ.I 

(jl j_jI^IL_uJ I ^ ^ ^ (jL5" 14_Lbj^e_U I *>J_A ~>- 4 . I ^yic, 0^* ^jl^ 

Gx^.LLl<_u! ^yTo. £y^- CjjI jLLml Uj . j_U_u3 jj^VI 4_C. L_u (jl 

^ CL^l^ L^V (j^>. ^.U*, (j? Lkj^ j>fl ijjj 

jjl <(_jj>.lj 'J a-' j 4jls ‘ij^>- Lo5 • I (J if Sjjl-LcaJI tliljLiVI 

(ju>- ^1 Jjjl jjjs I Zj ni c, Juu "ifl JjljjJI (_y3 1 g~i c.jjLu d! JLi.1 £fu>- ic.L-u 


189 




gjjLJI jo* SjSi 


4_L_u I j5 3jJ, «3 jljIjJLU CjLcj_u-uJI »Cj 1 jL iil < <<j <_41 ^ lr. 

♦ 4—Lt-u 21 j5 J-ILaj 3^ **< /> t «4_I_t_La_tJI» cHj1 jLuuVI < 3~tl ^J| j <<1 j 3 U < > «, 

(j-a 4 4 _*JjuuJ 1 CjljLtfuVl (j-Gjjl > m~ a < jy lc (jlo» L < »1 Ju9j 

4_jLj_LajJlj I CjljLtfuVl j_a 4jjl_3lLa CjIjLS j jo. «3~ , ..1 l_a_Lu * jjo 

Vj . 4JLjLaJLa j_£Lj ^aJ 1 ^1 a^r a 4lojJI jl ^-LsljJl j-a-3 1 1 $ rf. 3jjLua.ll 

(jr^-3 4_42 _l 3_>JI oJufc (Jjoj 4jjou ^Jjo tiJLufc 

.jLajJI jj_aj (3 j-4j) 3j^Lb C-L o ^ylll 
JlS j-Ao j I ^JoJl j_a-3 . La Jo. ^Jl 411 t<o a LlA ((3JljI^)) 4-a-l^ (jj^3 Jl4j 
t 3 4ljjla 4_ul_ua3 4 Joj jlool ^lc 3j jLs Cxjl^ L^jI tjr L*_aj Ci y itf 

jjj L^-jJl cJL-aj jus L^j lj t^jojVl L^jjjc (> 0 . ^ <>>3il (jjJl cLajJl 
. (joj^LI (j^-oj^Lll 1 ^ jj ^ jLa£.l 4jjlj La < 3 j VI Lfcj-a^. JlJj-j jl 
^LlLa LJj-iiaj (jy^-1 J ♦ 1 jJ 1 JjojJ 1 (j-* 4_L_u 11,5^j_t_u j-LlitJ ^aJ 1 g K tj 

14—Lt-u jj_*_i_t_u L^Jj_U 3Lo 3j_a JJ-I1 j_a jl 1 4 l_3j_laj jLtful 

4 L^jLto ^Lio ^jojVt ^1 3 JljLc. <->134 4 aj) <>>11 4-cj_t_u j_a */87 4-c.j_t.uj 

jj£j 4 j^j_uajV1 jjj-t-oljll L3^JJ . L> ojVl jjo cit^-a jrjo. L;r ic 

^^.ic Cl <>>a L)1 J-AJ ^jojVl ^1 JjjLLuuJ 44_L_u 140 »1 <>>311 ^ Cjj^Luu 
^J-i-u J_aj (jA-O. 4 _cLlu dt_J_4J-J Li-lil'V 4-j I j-LC 4 4_L_u jJJU l t-u jjo. 3laj 

JJ_aJ j! • < > > < 11 ^ 4 4_L_u j^_*_i_t_u VI CutTulc Jl^ ^jSLj ^aJj t l - j-lmszjS 4_L_u (j\jcyuj 
jjSlJ Jl^ ^^jJI Cj>LojJ1 4>JlA jlool 2 jJl 3J1 3j_j_a 1 ^^ (a ^jJl jjfc jLajJl 

16"*" * 4 * rt-1 L^jI j_lc 14_3jj_LaJl j_jju Lij_a-C Jj Jo. 4JLj^ILt_u_a 

. Lkj_a£. (jy^ Ltclj i^ljjl U^jJJ 
j_al < 11 j ^jJl * 1 _Lj_3_J 1 J_j1jj3 .jjL_uo Lloj I cllLub 4 JljIj^ i_dLai> 

^ jr Jl Jj)»j mi 4 100 JJ_a_jJl jJ-aLca jCLutstJ g.j-t^ail 4_Cj_<_u <_jjL3j 4Cj_t_uJ 
<_3il jl Jjatjj ^1JCI 3j MiC (J-j-t-u ^jJLL^iJ ^aJ L^jf <j ai^j (_k>jVI 
^Lc t Ml 4jl_aj JuLal ^aJl_c ^£1 - a 4jIj ‘o^jVI «=^l ^ ^ 
Ju9 j_a3->J,l jj^Lj-uu . 4Lioj (jrjo. ^ jJl ^aJL*Jl ^_ r ic Jj^ZLuuJ.1 

^aJj t4_tlr l_SjjuJ 1 jSLa-1.1 j-a Juu ^aJ da^J 3 jIl 3J 1 t>Juk ^J^lo. j-uuj jj-LLj 
^ a_AjL3o 1-jl_3oI-jl_3o I jl Jj 4 og. 1 jj jj jJl al^Ju-saVlj 3j-uu^U jj| 
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JcpjjoJI oLojJI 


cjjl^. Ilil VI Ij I j jus (jjj^SLu_o 

o 'V ^ I ^_l*JLIj ^jUjJI Lm-a ciJI j-Lcw ^ jJsj. ( jLn.(j_'>JI d>^ 

-t_ uiit-^ jljvIj <?L>ol ijr 3 ( m ^)L«jJI oj-Llm {j\ jjlL *4 «Ktl ^jl^J LsLoj 
4_i3 jjI/Lc. ^ jJI ^JLjlII ^\ U~ , „\ ^jJ j ^ . (Jj-Slu-uJ.I t_jj-ua 

LaJuS <>L>oV! u^j t(jiJ (J^- 4 Cr^ J-^-^l . ^jjJLiL-aJI i)^ualjLa 

4_^jlb 4-C.^<-oJj 4 _j^I^ 3Juo CjI j Bj^jlIIj <_jLaj1] 4_Lvj_j ^Ll3_H_jj i^LoVI ^Jl 

J 1 3" . M u dH 1 lit ^ (_K>jVl <^1 J^»-J-II (j-a Oj^i 

3j^jGj 4JL>.j ijj^Luu L^j| L^jlSJ j 01 ILijJLlIIj .t-fJjl4-ii^. 

Lx ' ~ < * 1 1 \C 3~ i i ( n Lt-U I >LlU- 1 11 cL£^_i_u I " < 1!.iJo * Gl>.I^ tfLjsol 
diOLs-j oj-^ <0>^-" I j-* ^js-sLxa J,Ulj 3JL*J! o^b 4 ® iiuK lilj-jjjj 
J , ^~. ,.. 11 dlOL>-j-Ilj . 4 lj-»-"i 1 'i a (J-li3 ol 0 Lx3~lI ^I 

, |_$j a 1 11 LI L&JL3.J 


:<-idf§*S! fgUkiij ^WjJI eft j*Jf$ g* 

£j-uil_i OLjlS jOLxJ CjI aj . .!->■ 3 JLS <U? O^JaLaj-J-aJI 0^° (jiajG^l 

.tachgons «irj!_ij_i£LlJI>> _j c. j a m iriUL^UI tfjL&j .<■ j i^H o-° 

(J3~ i j O 1 iJL>Jtl 0-° ^1 4-A^. 4Ujjs ^ “ixssLiJ! 4j j i ii <tl O 1 ^ ‘U^b 

. cLlaLux V 4JUJI ' ~ 11 1 ( j J 0 4Hilx^ jj ‘ *■ j i>.tl 4_kl \ , ii 1 O-^Lx ^ / 11 ~v. 

4-jLa (_^l I t*. Sn_J_LaaJ! 0-a Jo-*-ul_J (J n~ i j 01 0^*? ‘ aj^'4 


j (jP-II SJbSLII 3^Lo SJjLitx j«j~ 1 n~ V ^UI! o-° i< a; 
^ ^la-i L^jSLlj 1 ■• j i>>'l o^a £^_uil_i JLSjjVI sLjISLoI «Ux>L>J 1 

i liLa 1 Ju.|j tiJIij I j_A OLa Jl^J . zj />i II ic.j_ixj 
70^ lc.I i ~j ' '■ 01 i4-^.l 1 ntl IjGxj)lj^ 50 4-C.^ 1111 dLjlj 111 

(J! JL>. Oj-2 J q'l III iiic.jLxj La <*1>.JJ3 tiljla iic.LxJI (_y3 IjGxjJLi^ 

j^L-uj (_,5LI ^ 0 j 1 n->Jl o^J^W O^J .S^LuJI IjGx^JL^ 60 3^j_ixj 

OL^ Lilj ■ i *j .>1 tl 4-C^ i,n 1 Lo 4 _L>.j-x t _ r 5 (Jxj-b o5 IC 01 ^ 1 ^ o^ 3 

(^^3 aj_LaaJ! 0 -° (j ' Li i j ^ j i .i->J 4 j i niUj <_JsjSjJ,l ijj^ * ijJsVl 

SJjVl f UXI 

151_j ,m = mo/ \| ( 1 -v /c ) 4 J 2 SLII SJjLux 0 L >*"1 
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gjjLJI jo* SjSi 


jJu>JI yJLfl_<_ail < -^.tl LujJ tC y_a ^a£l (j^£a (jl V _JI L(J^-^-<-u 

Lai .yJLdedJI JJulIIj Q^lodLjjJI 4-L4 -<-uJ La Ijufcj it__JL_u JJulI yJt-UjdJl 
£)il Ja>a LaL^ 4 Ldaal y_A 4_d_L5ea (jl ^Lt^L-u 4-LtSL!-^JL>. ylc-1 I**- a 1 n 
(jjQ ja^l V (j^Sa y I 4_Lajj_4a/ ^ 4a^_t2jv 4Jb^ y-daljdbVI ^u-tastil yl 

4 T l L (£j 4 4_ul>Lu_a 4Jb£ 4J 4»j) t.Ml y_a £j_4_ula ciJ^atedj mi^II C 

4-Tl.Ll^ Cj Jlj1^_j (j^_£LlII ‘Lc.j-ljj y_a Ll_La_J I Lil^ . 4dc.j_<_u 3_ilaj £_a ydaaat_a 
4 ?Jl_A y_3j 4$:j_aaJI 4x.^_4_4j uU.idaJla J^Lu y£LJ 4d^.j_4_tj 

JaV y-daljJLs! ^-U-tav-yd] y^LLI . ^ V-uklalLa V ^a-aaj 4 Tl1Ti^ 4_JL>J I 
4ajL*JI CjL g-Lt.4i->JI yl yi^. ' ?-J) ^ y-a £y-<-4jla Laalj J21a yl y_a 4J 

Loala JJalua yl yd-taa (tardyons CjUjj^jIj y g (<n yl y^w ylll) 3jLU t j_a 
»Ij) .<.<i 4?j 1 —lTlovI ^yjj (J-u-t_u V MaU. 4_£.y_i_u ^Jldj j . />> II y_a l_LaLi 

» j) <<M1 y-* 3 £y_<_uVI CjI gj mi^II (jI yo^l 4 Cj Lj^j _}j LlI I jl CjlajSaLll] 4 1 mi ‘dig 

.jjJLa Jj 9| y.1^. 4_ul£Lal jJua 

yjj 4 CjLjj_i^LlII yl^. 4_t_aja>a J_&lj_<Ii y VI ylo- J-*a j^ldj ^aJj 

4_jay£UI 4 jlJL/VI yl^. CLlJjj >-I yaJI ajjLfclJI y3 ddLxfuJI ^jLuJI CxjI^ 
P.C. ySiajI , qjj .<-jj R. W. Clay . j .j y_a <J-£ 1 g j I ) J-t-^j-3 ydil 

. CjUj_l£LjJ! aj-ds y3 Lajj mi <?" y£!_aa 1974 ^Lc jaLal 4jLaL>. ^j-a Crouch 
Jjj-tfDjlI L^al Jitlujjl Cy* L)^ 3^jjvj_a Cjla^Ld! ^jl jj 

,4ijUI <y^ VLijI (jj^a La Juil jaLa ciili yl^. c_djdj 4 CjLoj1*J.I 

4JLaJI y I VI U.J-<-0J VI I yiitjJI ^_ia V y^SLu_oj 

L^_lS t jjjJo liJLufc yt (j-u-u Lo-l 3 Lalj J% .^JjJLjlXI (3-L4-OJ yl yjLuJ 

4a ^-oj ^jJI t_>-OjdJ' yJLc. 4 _lju_uj 4_a_tjdLa 4£jav. yj^atla yaJ-II (jj-Ju-ssljJI 

(I -) JJlaII yA-UjlJI j!l>JL> Liji^ (>ifl ljrtjrt-v I JJlC. 4ats~>JJ S^Lc. 4 -jII^J ^lj^rlll JJulII U, (6*) 

-jOii! jiaJJ 5jl^ jL^ii 0\p4 = \prX \J 4 \["T X 2): Jliil \f-l"‘lit 

1 Jl& yic. 4±^JI 3«sLjj 5 JjLjla i_<j^L> I oV! * 1 * ** 'J -4 = 2i : uj^ cuaj j-a^JL I 

JaiJI 5 j^>»^XI i ^j-Sj ylv lOiljj (4_^UJI SJO^LII yA mo cit-p-) m = mo/i \J~(l-v^/c^) 

4JbSJI Oj&j C yc J_^l V oj£3 ol Ji^Vl da^JI yUl i f liJL ^Vl 

iLL^Uu 4_b£ 4_ijJ £Lb-ooj l_ul ^_4j .<Lilp> 4-iTi^ Lblj UJ^ ^ ^' loJbj (7*) 

(jlSLcVl ^ I j La-<( 4 -LpJlI I 4JL1SJI)) 4 j'f jjjSj (jt ^jSLaJ La jj *^L»“ ,,.» V Liulj (((4 _lLlscj» 

.«^LJI (3i*^ La-p J12JI ^yJI 4p.L>» 1 <«nl Lul Vj-j^doJI ^1 JlLscj yI 
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JcpjjoJI oLojJI 


j-tTuTuJ (j| (cj Laj) U O it aJbaLv) ^ JlC. LLupjI&t jJ 

C—<—iLJ^J lJ I ^Jy-Lc. ^ J 1 " IjL-L^JV Ju-^dI^JI ^ J (>s 11 4_C.^_<_u ^J-A L> 

4lc clul^ t 4 j_}L>J! 1 . 4_j1*JI <L3^1aj 4_LajljJlI,l 4_> j_2j ^jJt 

«>*tl 4-C.j-<-uJ ^-L<-aJ SjLtiol J2H3 I L(£L$_d (jI Ju}!*) 4(_J 4 j_}L>JI 

£>aj cr^ 6* 5 c^LUi^l U Vlj) v t o-« JaL 

Ju-ol^JI <j! (J^-U £j| £)£«-$-> 4(jL«3JI 4_J-il-*-a • (c_J 4 j_}L>JI 

CjjI^JI c-t-UjJ Lr^ QJ)^J cr^J-'- 0 4 _lju_uj 4^j>- 

relativistic ^mm'i IjlA ^yl^. Jl* LjJlcL^uj ju9j 

(4_S_jLaJI d" ^ j ,,, \ 4-j.jjSLcJI 4ll:£ yc. 4_jf£^>Jt 4 Tl1t£ jlj^j (^l) projectile 
yS^j i—kjub i—> yu2> g.1 <^i °> 4 I^i^r a »j-JaJI 4_Cj_<_u */87 JjLaj 4_C^_uJ 

JlJL_j CjJljv jl ^ A iVl | ^1 »>* Atl dl^>a ^Ud »^-lqJu 

. t>03_>L>Jl y^i 4 j <>> <? m 4_U_X3^JI AjILAJI J.ce.aLU 1 j_aIj9j 
4>L>oVI (_y£ *\ «>»<* 4 m<? < .1 Cjj-xC L$_l3 J^LIoI ^Ull 4_Ib_^tJJI 

4_LuL(-u ^bLLj 4^u ^ '» A < y-jjl ,^n 4x.j-t.ujj / a U> 11 SjjL^La a ,,. A A 

^jlxj <-1 ini jj £jj9j *LljI (jl£ ^jJI »1 <>><?!! 

1 ^ 1 ' ■■ 4_a-a^Jt Aj.~ All i ^ ,^s \ 1 ^^ 4_j_oaj 3jSl£> ^Jjse-4-uJ 

Jj-ua^U jLfc-aj^l 4^ tl > nj ^jJI 4 ^LiAdI ^-o) »1 <A^<?H 4 l^ic ^LLs 

j_<_u L^JSLlj ifiLj-LcjJl Aj."iAt! jIjlLc ^jL^LLaJI A~j ^ iLukj . (4_J1 
JjJjlXI 4JL*JI ^ i I ,n I JiSLaj . JLuaiI 3MU1 t ^ 4?r. jLje-oj^l ^lc ^jl <? A^n 

<3-° <_£ 

^SLaXI (j-* 3 'M cr^ 1 ^ A^.tl ^JJ <L>.L>J! yLjl 

4^j-<_o 3jLtil cJL_ojl t»J) <A>tl ^j_43 ^^_<_oLj 3jL<ai^l JL_uj! 

^jl r. < <|J l^j-5tIL<J I Ju-sslj (jL^ 4C_J JlIc Cj^Lv I (J-O «;j *A%tl 

<—j^-lXa-A L« ^j-4-uj jymi ^1 4 1 cjjUJI ^j)_Lt-u <_j cjjUJI 

v C 1 x-l>> 4C 2 /v 4^j_<_4iil 4_aaLflJI 3jl_4a<Vl 4^j_<_o (jl j-A 

4jjL>JI 4^jL>»jJ t l 4 ?jLLs] 4(jj < <n Ju-oljJ 4 > < (i (Uj tiJj_5tIlll 

^yjj 14 u 4 ? ni SjLxiui <jl<-uj! til tciiii .t_j 4 jjL>ji i 

^jJt 4 A aj 1,1 j_&j) I 3jjL»_4 J_j_3 l_j a U A <tl ^Jj J c. 4 -ls&j <_j a U A >tl 

^JJ c_i 4_La_Hll ajLtiul JLjjjJ {jj* OJ^ 4(lij>^ {ys 4>l-uLusj 
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gjjUJI a U>j>l 


j_ujj (j^L^XI (j_Aj * c t j £j-^L*_a jJ-lS I ^Jj (J-uaJ 0_pe_j I 4 _Lj_jJJI 

IJU* . 1 4 , | ,^V 1 SjLiVI jjLLS ot ? cP! V u-^ SjLiVI 4^ 

jI ( J? _j JuudIjJ 4 j mi r TLj ^jlSLcVI (jj£j 4 ♦ mm 4j9jLa-a j_uj lJl9jJ,I 
Lsfc-L.u.a-4-jI ^_lC . J^£L_uJ,I CJl_<_A £-2-luj 4jj1^cj 4_j_i_<_u_a 4j3jj»_a ^Jlc. jj£u 
. 4 jjL>JI <? JlA £jj9j (jj-i Jj^o CjI jifclu (jl U~ i mj-4-3jjJL I 0 Jl^j 
t^JLftJI j-oju Ltiujl Jl 3 jj_L>JJ rtJLftJL! Cr L^>Vl -1^>^*/tl I jjt jl J_ptj 

3jLcuJ (jlUj u- 11 n^a-4 jjJI Cr^" jr}j>.j *J^I Lr^ 1 ^ (ju>.-4_(£LJj 

til VI fJL*J! j_j_aJu] 4_uLU_uUI 4~LvL. j-C ^I V*n jJj ♦ »j <<MI j-A £_j_i_uI 
j_J j ^ ^ :4_^_Lolj 1 —La <L£>jmij .jj-JI ^^yJLc. g> t> ♦ <>s ^_L<_gj 3jL*!u] (J_uiIL_ul 
^JuJj BjLil/VI *>JlA ^nVn 4 _£LJj i3jLi»VI ^JiIj I jl VI 4~UV. j-C ^I Vtj 
JcQiaiw j ^LajJs ^_La_CJ jl 4jlf. 
3j>j_>*j_a CjILj-j^LlII CxjI^ jJ 1 Min ^jJI 42 jLUI £jJ j-A Jaa-LaJL IjlA 
Cjljj_j£Li]| (JL-ojI 1 Cxjl^ jlj . CjLajU 1.1 JJiil L^-a' Jii^Lt-u' jSLA-1.1 (j-AJ 
4jl_j i jjJ lo-oIjJI <■ ^I"4. /\ j\j J^LujJI JjLrJ ^JiifeTn-uj (jl (jSL^-s l_^Jl_i_oIL_ulj 

j_c cjLcjJLl_cj j-\-*-A J-^lj (^1 SjLti^U L^JLajLL-uI jjl jSLA-U j_A jj£j 
, : ;,l JlLLo* (jSL^XI j_A jj^Lj t jjj>- I 4_i_u-^j jl / «d I . ^_oj Cjjl ijjv 

t J^MI (jj-n.uJ j)l (jSlxj 4 JLlII . ^-dl^JI 4 j <^>Lc SjUlI j)l La 

L$_aI jiitZL-ul (jSmi (j-A (jj^j Vl 4_Lajj_Lj tCjlLj-j^LlJI 4 jjISLaI jl» ui mI (^1 

.CjLa^IjlU J2I] 

j|j_^VI jj-SL^j llij 1 mi m (jl (j_^_A-i CjLsjLaJ. 1 jj_A 4_ua^j (_jj-LaJI IjlAj 

CjI Jljs.VI (_yic. jjjQll 4_<_ujLa-aj t jl_AjJI ( jy j ^j_L^2JI j,<?Mill j_A LuLa-<^l>. 

4—1—<_o1—LLI 4_LL>JI Jjju (jl jLcjJI (^j j^LcaXI ^_lL^IL_uJ jl ♦ 4Ji>>m 

4j^j ( jr j 4J (j£. I jjj )4 j^Vj (jjj (JJJ^J La CjI j)U->JI (j_A JiitlL (jlj (_^_Lslil 

i4_lj_cj (j_j_A_>o ^lc. I(jjSLj-cu jLjlLc. i^LljI jJj Vl c-jLt^l 

. 4j^Vj ^-La-lI ^Iji^-J! (^1 -ij-»J (jl , „J t ^(j^«ij 
cjljLiuVI (JLjjjI (jl (J-laj (jl LlAc t4jtfUUI CjI /^^LlII ojjt> Jil Lui»L>oj 
Jl A , ,, tl^ ' (^ < 1 t L I (^Jl (J «/»«<<■ t I (j_A Cj LajJulX I Jj 1 J <J ' >^tl (j_A ^J_LJJ V I 
.(jj£JI L^j (^-CijI ( jy jJI 4-OJj l^il I 4-5EJJJ jj to r^jQ IjlA (J^-( jr jLj LI I (^ (^La^JI 


m 






JcpjjoJI oLojJI 


st 1/1,1 c. 1 A tl 4 _U_u_(JLj /^S«_A-A U JlJJLjJ I J i rt*L <■ I, I ^ J 3 » <<tlj 

4_Ju_*JI I J J <" i^LcjJ! JJlAJ C-<-LmJ l_lU jj ^J ' 11 4_C.j_<_u c_ij1_3j 4x.j-<-uj 

:£)LaJ_II 4 » j i 1 j < (i 1—<~uI J^Laj ^ ciJLufc ♦ 4-tSLg.a C> < <nt 4j< n^»tl 

(j-A l!jLaj_!l*_a ^ 3 t~ < (jl j_jI^IL_uJ V LuSUj ^[\\ J^Sh I j_jI^IL_uJ {jSzSlS 
(jl ^ (J-l3.ILxJ, I <j I ^_tc 4 J_l3ILjjJ,I jjJj 4 J i 3" mi I, I 

« j_».l jJI 4>L>*jVI » 4_*_j_jJo ^j-c. 4-ISLlu.I. 1 4 >ju& jj)»I? mij . ^^^-udLU j3Jj 
»J <^>3tl Ijuk juu La j - 3 (jLojJJ 

(dliU-dUjJiJ-a*) 

. 4_j^Lj jL*_»l ^JLc ^-3 J K 3 \ (jl 4_wjjJI SLpJI 4_jj^>o LojJtJ 
J-Jj) 1-311 4 >JlA ^J- 4 4^L3jJ 1 J J (Jjis (JLaIJJ>J| J l) 4 J g.LnTu^llL 

^jl-Lblj L^-^j U~ i n*ij .(jjJ l*_lI1 ^Umi i_?^- 4_ajLs LJjJ-j (j_ul_3j 

/tl ^JJ £jJWjJb L-J-LtfaJl ^ < <1^11 Aju] j| 4(jl£HI £ibjJll 1 
JjLpJL 3 Jl-aLjlILa CjL<4>L>o1 4j^Lj (j ^ dilLl miU (J_uj_3j ^jJI CjLjjI Jjv^U 
3JlLa-U ^.LufoVl jj) i<-Vi ) (j! £jlaIL -ujj « (X,Y. Z) jl 4^L3 jj*^Ij JjlaJI) 

LLu^q Locatim L*_s j_a jj l t-r«,,, < La£ 4 jLul 4 j^Ij {jt £> LuI£La 

L- J t^La JjL3tJ ^-lLLLluJ 4(JlltU (J-t-U_u . 4j^LjJ 1 ^LauVl (ji^-ll 

4« ( Jj^JLj)) £)!^ 4« ^jLj (^jIj^JI 3jjjlL« Sjl^l ^-Llc £yuLA 

^-3 4j_tLfcjJl (Jj-Laj jij mmj 4^_t3tj-iaJl (JjI Ull Juu-ail J 33 1 n 4<(^_jju)) (jl-JJ 

fiLuiliJl ,j[^ 4j-cl 1 aj ♦ c-u-<-uI-LH t JlIc 1_L l ^j jl VL^fo c 3U«Ti 

^)_c. lj_j_^JLo Lt-i-Lo 4 3 j-j (jL^jJ 1 ^J1 4^jj^_u ^_aLILj 1_Lc ^ 

. 4_ULLlc 4 -Cj_4_uj ^LoVl ^1 L«Ju9 c-j! 1 m n 1 *n mi 44_j lLs-u^j 

^ 1 ^ t IJlju 4 A ^jLajJl ^1 ^JaJJl 3j£^ 4tiilj 

-4j^U1 *Lui}Ute . L^LjIjJlj L3->. l_LaJu-a3 ^ t^jlSU! ^LjljIj La jj*j 

. ^jLaJJI ^j-A 4 _u*>1_lLa 3jL3J Jlxjj L^jI La^ 4^L3jjIj ^yic. 

L^J 4 L_Lc j-Ljj_a Ji»-J lJ 3JL>> Qj-3il L^jse-Lajl (_^3J1 «L>.jLIail 4 SLaSLI1 

43jtjl_U J_lL j3i (JJ-3J1 (j-A LaJu£.J 4<LlALlLa <LuI£La 1 jLljI 

(j_ul_Lllj ciJj^Lll J1 a-4jjUL 1 ^.LuiVLb 5 LaLaj 3j>jjl5c_a ^jLaJJI (jy h 4^>.^U11_^3Jla 
<Lla1_lLa jLulj (jlSLll ^ ^ 4_j_a1_lLa jLjuI L^J-a! j_«_u a^» l-^IjSLIIj ^jjstlllj 
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£jjUII j*c o^l 


. L*jIj Ijl»j iiili/ijj jjLojJI j£Lii (jl LoUj uM u^°>^ 

*_)l_La-j j^j^a-J-i £-j|j Julj 4_j| t _ r l£. (jLajJI jj > * (jl 1 ijl** i njll (jjs^ 

V (^jJI .Sj^lill (jl^UI -sL*jI (j-C- Laid Ja"n n a 4j| i4j (_>^=L>- 

SjljjVI aLuVI interdependenc JjLjJ,l aLadVI jj^ll Lil>. jjuj 
(jLoj_& dll j i^ibjJI joJLc. (jl^j . 4j j i ii ill j h ill 4 ^j».j d>c. I ili i_t (_£ jJI 

4-a^l_*JI a J_$_i t-^i^i jya Jjl _j-& Her man MmVnwsld-^C ,,i'°ij<ia 

i43l Jlj (jl£UI (jls ‘(*2 (j-ajii 4 -lssL>JI aGljLijijj . 1908 j»Lc. (^a 4_a-Ld>JI 
(jJI Lc^jj (jl j_d nJ^Lla Jjaatja (j-II 1 agjlf j»^SLajs i4j| dJ (jLajJlj 

«■ (J S*| . ■, a jjjlj (_ r 3 w 2 |J (_£jdl ads-J Jjfc (j-UjVI (j-U .llasjVI 
4_ulSLU dilal mil dul£ * j^SLLl pre-relativistic 4jjmill Jja LaSjJiill 
jJiLjj (j£Li i«J Id* (_yic.J isLSilajs diLw^ 4-uLajJI dsljdillj (^llLa 

jjGj Ld ^j-^l a" i j~l~~ 4-uKl.l dilal i nils : LfljT Lblj Ld .-dal_>JI 

Jl^JaVI I joo~n (jJ (jj)al~->Jtl (jjdaaljJI j .(jLajJI 4dad 4-iiajJI dsljdJI 

l^j (jLSLojJLj La 3jdLa <_ajj-*-2 (jX^ll (jji 4jf (j ’s I i i 'a ^SLla (jdj .4dajVlj 
i^l) Ldaa*. (^l jJI jj laiatl jdasalj l^jlf, (3^2j ddatj 4 jljjV| aLiuVl 
-JU.Li-uj) a a"i_i i_3j_<jiJ .(SajJajs 4 j_i i h i 4^jl>. ,j-i j-II (jadasaljJI 

jljdaVI u (jjdLsaljJI t al"Vj i nj . i_£jU,l ^uji^cll (jl£LajJI (^ jljdaVI 
jl jLadiVI jjjs £_jj ijjaa~jin ‘U^-^ C?^ -il jCLaVI J njLajJI ^^a 

iulSLajJI Sjdill jl i La t-fj-ud ^ISLajJI jljCLa^La . I agia i. .. nlill L_iJ^jdII 
d)jdctfaljJI eQj i nj *i n4^S[-La ^jlSLaj tj a 4_iiLaj3 4_j^^ dul^ dr'- 1 

3j ~I a 11 aj-^J 4 a l~i ->JLI diLLaLajji'^l (jl 4 j 11 h~i a4jJajs 4^j^>- (jj^jJe2j (j^dll 
jji^Vl diUal 3. ..VI La| ija^3lc.j_ui (jrl^. 4-3ajILa ijjLajJlj (jl£UI 4jjl£LajJI 

f_yJs ,J2l jl diLLI a i hLj ■ U j~j-j i_aj; i ii 4 (jl£UI (_^a Lilli ^ JaVl jl 

.(jl^JI 

LXieJlj jl i4jjUI aLuiuVL jj I »"m La^a l_Ll i_jjjLa jl£LaVI (jja ^j-ill Idk 

Jj j III (_yl£.j • L^J-II ill 4jjlj (_y1^. diajjj 4 a I~I V a Jjjdlla "i?l£L<iil aLuiVl 
I’j L i | j| ^jLdaVI dullLa 4j| ^ Lc. ,., a (jj J i isi j j t?»j (j| (jSL«j JLUI 
. 4aljdsl JL>.| (jjs 4_dl IjjJij I jl L*Jj_a 4 a ii-i^j l>_i 4j| j_d a_uL>. (jjs 4_dl 
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JcpjjoJI oLojJI 


jC A #r<* (|29 Mill) <_.«!£ 0j-tb jJkllljj 

(^Ae. B 4 Ut?(11 (y>» jl) jj^Jt! «(A)» 4 U <?<H JlUj 

Xjj^>JLI (jAg- 4-LsI t? i u\ £)| j^lC. tAB 4 Jj1d Ijufc . («X») ( ^j±£')!\ 

c.<_ajV 4j^Jijj . OA jjfc y w 4U1 . ,.lj OB jjfc 

C < 1 ~i II j-JJ Lr^ Lj>J-st3“4-<jjljJLll ^Ll Lj-a Qjj-uSJI 

^*1 «>*tl ^lc. ^uu^J.1 ^j-^j5e-4 4 j^IjJ! ^jLSJI 

4-fll_klj .(jJI iAB kkJI (^k. AB Jki ko-jAB 2 = OB 2 +0A 2 <jT 

4^ku],l j ijJ>j .JjLo-a (_yk ( 3 is-ijj (j I jLtiVl dli 

UjJij I j| jl op 2 =0x 2 +oy 2 +oz 2 SJjLnil alL& w U.~ (<_j 29) Jkkll ^ OP 
.op 2 = x 2 +y 2 +z 2 oLa o^i ‘X, y, z dLu|jL>.yi L$J 4kk L4>jLi£.Li p ^1 
O' J J ^ 1 jLlLjl 4_*_ljl I j LkS^a JJ .^i" 1 3 j 1 £_j_k_ll_l »^b." , .. 1 V ^ySK-iJ 
J^ O^-ik. (j-ij iSiOlkojJI 3j2i3 djl£ lil 4j| O' 1"'~ *»l u’n 1 ii°ljSLla 
is-jdall ic.j_u ^jk c Jjj ikp. iS 2 = C 2 1 2 - (x“+y 2 +z 2 z) :3JjL*i,l e k$j Cui >-a j 
jj-a S iLks (j-uk tjr II Q^kajj-u 4 j i mi ill Sjj-kXI 4^j^>JI ^J-Lialj 

Ji«j jjj«~ 11 i_0L>JI jj-0 JjVl j-kilJlj . t, X, y, Z (jjj J5LI (Og I .mlko 
.^KJU «kLkkM»^1 ^lill jkkJI J^k Lk .3jkii(jkpl «kLki)fl.. 
Jj^LLVI (_yk j3L33 V 1 g~i oj4 iI juii (_yk olkajJI 3j2i3 idkaj I jLa 
JU3 t _ 7 jLa)J! 022 ^ kjjkJI (okJ! dul^ (_y3i>. ijj-ujjj^J 

; 1 ^ 1 i L t ^ A i i , ,. * t l 4^^>J1 /-./%! A 

world-^JL*Jl-4_La_l_LlI 4 U i m4jSuLq 

-. U> -^.tl ^ q < nj 3 Ljj>. Jiu_> (j^5 tpoint 

Ol^j .world-tubes («JL«JI-kLll mi 3jCUdl ^1.,i->-Vl oJiLaj t world-line (oJUJI 
4_klkll i^laXkL. (Jlki O' O^-®- 1 O^- 1 'O' 1 'j O-A 

OLojJI oL£ 'k^J Ls^jj .dll oj t n'»dLi 4 j^sUJ! (oJLuJl-Jis^Iai. ij\j 

4_Lkai (jiki-kik jso ^?k'j -oikai jsuo kif ^ 

^La-iVl j_,_C.LjjJI (oJLaJLlj .«(oJLaJl» (<s-k ( _ 7 Skkj£ka 4^k jjilal La ekljj 

4j 11 ii ill Sjjkll 4^j^»JI O' kLIj i4 3lLi a 4 «_nbi 

4^0.1211 i^ljJI I JUkj .(oJLiiJl-Llolk ij\j dlj21^ t_jk Qj3kj 

1 —ilj 1 n il 3^*\ 3*4 . Lalk 3dJL>. 4-iuikul j-lk 4^>.j ko3k.-4 - i3 i m13U 
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gjjLJI ja£ 



i« J^».j-A)) :4 jujVI jLauVI I4 I ^,-ula V (jLajJI 

4-^-a-II .j-uOj Vj l-jL<-uJj V 4^_aVI La Ijuk 

-^LajJI ^ AJ iCjjl^J! 4>^ ^ £)| L^jLt-aUj .ilj^L^ t^jlSLAjJI 

. L>JJ-«-Ju CjLa-<-u (j- 4 4_A-<-U _}j_3C_A JwL_U jL>J|-JJ?e_Lll I Jufc ^ylc 4_JJLJ (^jJI 
J_lC <—jLu_u_U V £)LajJIj 4(jLajJI (J^L>* ^ 1^1 a" V 1^1 II<?\ do!Jl>Jlj 
^j-A jlitJ ^4^A 4_lKJI ((^V!)) J 

^jV ciili 4 IIIJ_>. ^j-A 4^JL*U jLuVl 4 _i£.LjjJI djJaJJI 4>JlA (j^Ld-al 

V (jl^Ut (jl ^yic- t*> n 4 _odL>JI 4jj < m rtl 

.jJwVl ^J>>»jti JjjLAJ ^\ jJkil! 

^tlalu-uj Vj 4 -iLsu I 4_auj I jj_uala I ^jW*t < n ) V La I ^j_a ^CjJI 

VI (jaJuu CjIj JjjjJI ^j-a 4 »U4 (J ^C. 4jujVI jLjuVI (jI^LajJI ^_<_ujd (jl 

^^jJI Aj-seJUia LajN-* LiSfc-j-dsjJ Las^-C. ^Jlaj till!} £-a i h ) Lai 
(j-ul-JLjJ ' I j 5 *I £)L£LU 4-31 < 11U 4_t3 (j-a-LAJ (a 30 J^Lilo) (jLajJLI ^-»La 
C.<-j-sea 4_ujiljJlj 4_ui3V! (joi-aLaXI 4 jj_<jjJ 3_}Lc. ^uV-U (j-AJ . Lu_uIj ^LajJI 
300,000 £jlj 4 ? a ^jJt <Jj_LaJI 11 <? ) 1 j miIj 4 1 im<?U SjaUjJI 4_aLlU (jj^a 
1 ^* flj11 ^ 300,000 a f 1 4_c, j-ljj * !£■ U,j « ^ ^ a VI ^Li^JlL 1».< < ^^I 

^j4?~ > n a t-Iai*. 4 - L laj AJ) <<MI (j-A ^1 » mi t ^JLaJI-iU-^. ^jl 4 >Lola Ijl^S 44_aLJI 
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JcpjjoJI oLojJI 


t^jLojJI <j_a 3 jl>.|j 4_jjIj JlJU 4jI ^l) ijr <_u1 1 ni?Uj 545 4jjlj Ju £. 
I ji_A ^Jii_a ^Lt£~ 300 ,000 Lajj^ ^ISLXI 4J3 L<_u_a j_s ^L*_LuJI 

(jl L^O ^J fl~ < n a ^y-i-ulj tLiitj OjIj p-LiuoJ pJL*JI-i_La_>- ^JlLa-J tCr jLuJI pxjjjJI 
«Lcj_<_uJ p_u_u_>J p tt • W-. j-jjlLj j-ulu V 

(<_j 30 mi) (jLcjJI jj^t_a Lr k- 4-Jjlj-> JaLa pj<T< < «a daitj 4_jJI jlfb 4 HjIj 
p_H_*J I-Joj) t-> -w 4$.j_UaJ| 4-g.j-t.uJ ^jLa t(jy-£j ciJLufc pJ LXj 
4 j MlirHj 45 ^yC. (J_<2J 4_1Tl<^4 £)jSj <jl ^.t-uJ 4jjLU CjLujoeJLJ 

• (j^^h 5 Cr^ 



Juu 4_t5J j t ^L<-ol ^L_o p_u_uJ>J p tl • tl-, U>*v- jj-ua J C 30 ^JSLtTaJlj 

4_au3j_a JljJlaj Jjju pj 4-^-llA 4_i3 jJLL_a_J i^jLSJJ jo-l jJ^j-a ^JJ ciJJj 

LjLfcJ JLdlul jl^o. pJiir~ < iij (j-' 3 ^Lo- LaJllaJ 4_UJj ^.h^VI 

. d 30 J< Mill 43j_4-£3j_a ^^^3 (j H a miIIj pJL*-H-ii.Ul < <ia Lai 5 L-ajj 

(jl^LajJLI ^LlJI 1 i? a i mj (j_a La Jo- Ij-u-a LLlJu < h ) <j! ^jt-u < h ) 

p pJL*JI-4_k2j <j_a 4 _uj_loJI 4_*_ti^LI pJL»JI-Llsj 1 < a t oj 15l (3 I ^JSLcu) 

(j-5Lj pJ Uj .^^^-loLU 4_*o»Ij LojI L&UjjLa I5lj i Mill Ju-g-Jj 
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gjjLJI jo* SjSi 


p tl ♦ 11-, jb / ^j />. I1 4Xjxu ^JLu jI ^jSLq_j ^_u_uj>. jl (^jLa 9-i^jlu i-dLLA 

^l) <>*f l-< U»j b-v. ^LUj <J^*b j| JuV p JuX bJJ>-J_a ^-Lt-XV 

4xj_uu jjL>ij (jjtAjj . (^jLuJI ^xujJLI lllajlaitj ^IJjI $.j) <^tl Lbjjle-a y».b 
^1 y^ lj_uab. jl Juu LxlS ^-jJ^IL-uJ p y^ b^wj_a I Jlc^Ij jb 

jl 4 —lSL<u U£ tgj <M1 Js5j)jie_a j-a ^jJLjlII ( h is~t rtl ^_y bljL»» 
j_a jb Llj .<-bjjbJll j-° ybuuil y^ ^3 j Cj-ib. ^1 y^ Ij-uob 

(J 3~ n BjLuul 4 KmiIjj gj t.Ml JssjjJt-o (Jd»b 4Ui?i 4 jLj p < b j~jl jl ^ybXI 
4 _£jx>JI <_y (j-jjL-usljJl jib . *j_<laJI 4_Cj_cuJ 4jjbu_a j| 4x.j_t.uj 
yillj p J 4 -l<-uJJ La cLolj_>J I uujjj yL x jjJLjUj i_b ij_<_u 4_u_uulll 4lL_uli,l 
(JJLLaJLl J-t2luuII Jxoj yiUl *j)<M1 Js^jjitA y>.bj JjLbj J^b 

ji p jlIx. yb j-^oij j^jiaiLuuj yii iy 4i£bii cjj!jj>ji ^j-o^e-a ^OpJ 
. (ybJLj Lfcj_Uajtj 

^|) p J) I U 11 ^-u^m <>>tl Js3jjle_4 Ji.b Lai 

bl Uja^J jt jLx*ljJ y^U I <>• yll 2LSLJ.I oj! ciUj 

.(P Jux £$] lj-^u 

V ^jJI (jlSLajJ! j_a $y>J| (lib (jr A Jaj^yJtl £jb Jl>-jj 1 4bblJllj 
jjbela jl 4J c mi j-X. j-* ^bLa p jlx Ijxlsb. jl^ Ju-^lj 4 J l L u jl ^j£LaJ 
causal P (J-ujLoj jl jlSLaVI j_u_jJ * J!liL»j . 4xj_uu 

ji y_o j v bl j.i^tiij t4_L>.jL>ji 4 tfUm jJl cj^l>. ^i yb. 

. 4 u m llUj j_2j q cjjL>* ^i 4 u < <ii jj p yb yix jy g ^i j-ujLoj 

jV iR,Q Cr^° JLSlul yi Jji «. 1 V tcilb jx. 

j_Sj yiil Cj^Ijj>JI jl jl f. J) <>>11 j_a Jj_uuG JbuJ BjLuul «jl by I IjlA 
ybb ya iP _j 4 j 11114_bjij_j ukjj yi yj_u_u v ^j <>*ii J^jye-a ^jL>^ 
tCjjlJ^JI ^JlA lxjj yb 3j)j_bl,l 4_u_ualll 4^^>JI jjxb>J,l jjJu-oljJI 

yJI c_£jjt^>U ^Jba yi y^abll ljufc j_a yibu j_a ^y bj-bj Ju9j 


. 4_t^La-a jbjJI ju$xX 4 jbr. L^_lS jjbi 
iloljj>JI c_t_ujJ j_uSbj 
yJI 4.56x1111 j-OJ 4 j>»Ijj V La I C-t-L>. j-a Cj^LSLuu-a 4 j| 111 t_ « i < nj V jj>*VI 
LyxLbxuui yj Gj^>.j-a cjiyyiiJ! dib y tjb. y yxj ,4 JL*ji y-uG 
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JcpjuoJI oLojJI 



JljV ‘LC-j-luj 4£j_>JI k~ s " 1 ■■_' V jl) g J »>»tl 4 1^-> j j 3" ,.. tl 

(jjj .JjlUl.1 L^j-UdLo t P Ju£. ^ qjM i -ylt JjlUjl J 17i~ M ill /cJIjuj j_i*J 

t»j) t*~t II jj-* I SjLiLi Lkjj jljV ^jVI I jui> 1 <^l ij Uaj^I j\ 

. 45 _i (JaiJ! (J-loj (Jaiw <UL>JI oJJb ^ 1 ^ 1~<aj 

j I Cj l_4j_L*_l I J is> jJLj 4_l£ ^jJaj L;r ic. 4 jjIjl!I B^U.1 ?—& ^ 1 *"<" I 

tjfjQ (jJ l 3 4_JL>JI <>Juk ♦ Q>l<UU> 4_>.1JJ LlA LuIb 4j_jjQII 4_<_ujU-* 
U-A>ljJ US’ JJ-5C_d 4 -U LP lS' (l)U- p J V ^jr\JjL>J <^)S_UI 

(jLUjjj-j U^I C1 >-l>- 4jj>.VI ( jr 3 U ^ j a JS j3Jj (j I iSjJj-Ull 4j « 1 11 i?II <tS^j>J I 
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LtijL>o 4^jLm IJjIj U£-1ju* iS-^3^3 * *J Cy* ^> j - u ' 3jL£»p 

^1 CjI ^La_>J I Jiitllj (jlj i £_3 j (j1 (J-^ C_oL>. <L?c_l1j l_3^«su £)l ^SL<a_i,! £jjQ 

-1 1_4^-IU <L>.jJ llc Vj . ^_<3alj ^-Sia-LQ (j-sa^Lu I JlAj-<Lc (jj^ iJj^^ 

^j-u-jJLs CjLjj_i^LlI1 CIcjL^ jJ Lt^" 4_j! (j ! 

(j! 41*11 Ju^ lilj ( j_c £j»<_uIj CjLajJLsla J-3JJ L^a I JiieIL<_u I £>£*-1.! 

4-ul />> ,|J ) 3 Ll9» ^1 ^LlS (jil i 1-4jI J tJ j)U U ( jt ( a" 

.((^Jjtill 3 JlcL^))J ij 3 < tt (J\l «<Lt 

A 3U<tlj Jj_L(ajJI 1 ^*p ^^Ullj <-La_^>JLl d 3U it 1 j^yuj^LglLo 

j_3j C_s_}l j_>JIj . P L^jj-uaj j Jl*3j 4_l>.jL>JI 

i«PjJU» j? P «J^9» j-3j L^jLj (j-aJ (j! (3^-^ 

^JL*JI-Jaj_LaJwj . cr-^j S-'rJ-l.H W 4 Jajj^>JLl £jL>- j_3j ^ jy It]l 

jJa-tlJI t««LuLaj 4_ufu)) ^ <a > >n lLsj^>Jl! lLsLSj ^1 P SjjLt-aJI 
fj -a p tl • tl-, U4. ^lc £yu.}La* (j'V jl) ^ ^3j_3_3il tjja 

LI Jpnull _j, 3 <<-•> 4-ljj) <<^ tl 4 _t_ t T uVI CjIj 1—<.u_<a ^_4_cuJ^ ^Ja-cuJl 

< ^ •*»- ^ \ C, ^_j_La_3_j 3j3ulll £)p3 4(^\jjLtaiILa ^jISLU 

U 4 t «n Jsaj)jj>JLl ^jL>* ^-33 4_u3al^H^VI CjIjI t mUj l (lj-3-ua »J) 

^_}Laj_II ^_La_tHtJI 3 j-j_ 3J! ^ U> ,*:. tl i4_ul£L« 4_ul/ 

.4_uLojJ! 4-nTu cjI^LuJLI l£.LL<.uj V 4jj>U! oL^_u_u_>JIj 

:4#lftll 4 «mJI 

(jlHI ^a-jl <^>-%. ^jl 3j^La J_lj±j>o 4_uaL>Jl 4 _u_uj_LI 1 ^jl (j im L^_l 3 l-ulj 

(j< L)S> * j N (J-C- 1 ^ L>^-^ ^ J 

4_IL>* ^Ju-aljJl ijr Lc (j-uia^iJ L^ILJjLs 3jj <^i 3a 4_t<aL>Jl 4jj mi >tl 

s = c (x +y +z ) 4 JjLaJ.L s 4_ulSLojJI lJljjjlIj) Ll>T 1 io°i interval jl) 5^."^ (8*) 

tLr ll^Jll _J t-** Jjk J_yjljjlj tj_yjjO^Jl J M Jjfc 4_<jL>Jl (_ ylg, ^jOJ ^ jj I ^ l _J ^ “■ Hj t2~ 

Js S> ^J! ,>. l 3 .u;_, ^1 Q aaluJLI £y> J3t. \| (x^+z 2 ) a>LUI c*llS Ijli 

Jai*. (j-a UJ^ S (j3l t jj-aj 

•cPLaj 4-t^i ^IL*J1- 
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4_ujL>JI mmI I 



4_£Lcj V Jli-c (Jjjiluo (_£?J^l^l I Ju-d Ji£jj .^jLculIlj 4-U jL>JI jIjT jru 

(Ji-I J ^L>-J till j JllLa .JIUI (jj-**« £jL_uj (j-C- 4-4^-LlII j\h% <Lu 5L>JI jIjT jfU ^jLoj (jf 

^ J jlUn (j! 75 4jjj q \ J-5e-*-oj ^^_uj (jlj-jja <■ rtflj <_yi£. (jjJ-Lua 

(J-3e _ <-u-J (<—l) 4JLseJU 4_j_«jj_lUjj . (<LuLj (J5J cLulllJ! IjZLa 9 ,81) (jIojVI t*> mi 


. 4JL<_uZL4 4-U.t.uJ Jj>~ jJI ^Jju^l^jl Lr l^- (^1 i^jl JlII A 11 

j_t3G ( j_4 £)| q _« 4J JuMs *4 flnMa 4-Cj-taij Lc ^ i ii^. 

^-u-v j_jLUj tVLi j . CjLcjLuTJI Jl!jj l±U1}j i Ljl-u^v jJLl! 

4_ujl_>JI 4 _Lc. c-ljju £)l£LX Vj i4_ujL>JLj y*' < <i*wVl 

4_u jL>. j-jjLj h JlS I Jljjlj £_cj . LoIj LjLj^, 

jjl V I g i*\ tj iLkjjjj Jal (^1 

1^ .,>jVI ^ I jlulj LS^J *LSf L£iti. JL*. J£ 


aos 













gjjUJI 


L^lujU. Jjl>o {j\ L^-j .14 Mill ( yc. 2jl aC tl 4 _l£ Uj LjJ ljujI Ijlj .^jjL>JI 
J_j33QU L>- LlIjLc Lu titfjj Jl_>0 Lul ^_LC ;4 jUlU LLU3 

L3_>. 4j^ - L^ . u3 ^ o^l 4ji Ml rtl . clLJIjJ IjiSLaj ^UJI 

4_u3L>JI (j4 _ojj_3j 4jj_laj <jl jJlsu Vj i4_u5L>JI c-jLiC. VI 
£)l ^1 a < jy ^- t jVI-4_u3L>JI (j\ .5j_uaL>. 

j_L£M L^_jT j£ps\ tj_Al_j ^Ltli ^ < 4_^L>J1 4-u-<-all I j t 4 _o_j_*_l^> 3^0 

4-j1 3^11 4_j_ 3 l_4J 4^>JLt^D L^jI 3 ^_ ;r 3 L^jIj i4 _jj I ISLjjISLJlI *L^jI 
£—uj^u (jI c-cCj-j (3^3m«j11 (jl^ tcillj £_cj .4 _j 1^_*JI ^jlsIj-cVI ^lo*I. 

^-3J t /^>L>iJ' £jj Ju^l^JI (^ IL«-uTlI>I ^jjJu-oI^JI (J-a-iuJ CL<-l^_> 4_j_u_ai]l 
(jI J_*_j a~< 3 mi^3 ^-3-11 4_aL*JI 4jj i m rtl 4-Jj tV> U jjjj t-utl I Jl^j I jSLaj 
4_j^_la_j . £)3$_u 4 jj_1^j ^j9j? 4_u3L>J1 4jjJaj £>£• *1915 ^Lc. L&^-tHiJ 

lJlsIj_c ciJLufc £) I ^_tc tCjl^ulallll (j_« /.99,99 J LaLx-s 4_4 J^La £H3_u 

4_^L*JI 4 j t < <i (II ( J_>-_G t. «> m**- 4 Lafcj t \j-us La ^uJlIII 4_u 3L>JI (jjjLjs 1_4_^ 

4_Ljvj_a ^^I- l ^_L_u U^-Jj^tlll ^jLsjJI ^J)^3 <h 4-ol_*JI 4 _lju_u_lII j) 

|j_m j . 4JLjL^J! 4j^_la_JI *>Jufc ^y±j-u'\ ^.Lc. 3j_Lb_j ^31 < Vjl Llc.^ * Juut 

principle J^UlII I ju^ 4j^JaiJI ojufc 4 _lLc cjjXu^I ^jJI juJl>JI ^ <»1 < »Vl 
4_aL*JI 4 jjJii]| j_t!3 J_t^ 1 1907 {j£<-uali ? 4 (If.? ^jJI of lence-equiva 

(jyj- I ^1 Jj «, m V 4_j| IjlJLI \jjt . 4_ul_4j ^I^cLj 4JLaI^ 

j_i_3_j ^jJI ju-^ljJLa .gjLaiJI LajJjj ^ylil jlijVl dJJjj 4gjjL>JI jlST 

1 Ml n ((^jjjjlj)) ^JJJLCO ^jl ^y-J-LJ ^j| Ijjl^ U-J JjUSjjQ 

4_o 3L>J L«_ uaLv- <±«-L>. ^pDjVl r M ijr Lc ^ 33 < <1 *a (jjJ r t^ll I £j-A 

^ < ny (^1 JLLJU *»1 <>>3ll J_LJU 4 jV jl 

^pJI 3j_3iL^ . (4 j *l^i t\)j* lLU5 Ujj) 4Hcj_<_4j jj\yz 

^__J_LaILcuJ ^j_uLl£ LiJLafc ^J_a_jjj i^I(JL>JI I Jl2wIj IjJJLul/ 1_£J j-t-iTuJ L^-uLaj 

• I ^ ^^3il lJZjju (j I 4J ^_uj Clx-LS&j 3j ■ v * *11 (J3»J Ji 4 j ^j 3j ^j| 

jj) <^1 3II 4_b5j 4 j 5L>JI 4-lr(SL!l (jru Jij^HI <- <<<»\_LHU ^IjlLoI IjlJLI Ijla 
^ jlill jijjUJI . 4^U ^j-Lt-u L^-lS Lj^Ii .^yjljJI 

4-lIc. J m 4Jb^ ^ mi^. f 3^3 4 jJl>«j ^ jJI a ^jl < ,r«tl (jl 
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4Jb£ S AJ , ..3 A 4_xa , nil 3j_3il ^jL_uJ ^-jl < tntUs *a = F/m 2 UjU! 

^ mi ^tl 4 _ajL3_a j 3 a (jr Jt lentil Ijufc «4Jb5LJI»j »^jl < <m U ^ t n*>JI 
inertial «^^jI jJI jj <^311 4Jb£» _j <_ 3 j»au jJI < 5 jj_<-^ 3 J ^1 t^-jl < <nU 

j^j^-VI 1 a $'t a i_j JlL>o M 4Jb£j m4Jb£ t«Lujjj_uJI 4_u jLsell Li^jj 

<ju ^U! (jyJt dj CxjliJl ( jr & G jj5b c.t-L>. GmM/d ^£jL_uj 3j_3j 

«4_uL>JI 4 _j_a£» J a 4jLlaj j>j£b 4_JL>JI 4 >JlA ( jr 3 4-tiSLllj ,^ 4 mi*>JI 

^ mi*>JI 1 \ AJ 4_Uj^5JI 4 /'*- Mill 4 _J_a5LI 4JjLa-A tjjJbj 4^_4_UJ>J1 1 \ AJ ^UJI 

£)1 La ^-t.u-'v. *^JL" , „j La-Lu 4j1 j_& jVI C--<-L?eJtJI ♦ Luj^£ Q^e.iu.11 

gLcj L xi T J (jjSb 4 -xjj-^ 5L1' 4 i**- Mil l ^j-A j'J lILa ^f-^J j 3 ♦ 1 1 J>jJu>» ^^-(-LL L -aj 
^__j_a_>- jLa 14_<_rt_tiajI jl Jl3_a < 3ajT< cLilHit-A j_oL3_a ^ j ^ ^JLt_A 

<L> t is~i IL jl JlaJLI ^yoAlj £jL-uTtj-4-jL>JI L^Jb£ o_jI£^ Li-4jjLII aLuIuVI 
4_j - L 3 , ,.3 ^jJI ^jL_axII < L> 3 , ..3 ab33tl ^ L-ujv V Lb . 4_u5L>JI ^JLt-A 

2 1 *>-3 / a-2 , ^ a ijJLafcj) LuJj^J 3 - 1 LJU. L^ILu I <L?c_uj ^Jufcj . 4_3 _l 3_><JI ^L_u_>-VI 
4 313-^a Lljjl <Li 3 m. 1 (jLj >m ciJLIj (J-&JJ <GJ <- t\c. I 

Ij^-Ij JS^JlLiuj 4_3Jb^JLl ^JLajVI LLu-a iL ^UI Ij-u ^j_A 

4 I j 33 IjI_5cj>.! t Li 3 Mil I jl 1 ^jlr, £)! (^jL3iI La^ t( < _p»jVI 

. 4_jj^5cHJ1 4_lC. ->■ a~~ La c-a^Ijj ( j_A 4_42 _l3_>. CjLl>.j 

JjLjcj (j-® Jl>L JlSj t4 mi ^jJJ 3 j_lLa 4^s£_lL c \jJt JJlu J^j 

^jV t3l i<-t>- jl 4_tijj jl (jj-IL Jiir"i 1 id 4 JLv. 3 J-5e-0 4_5^^JI 4>JlA £)Lj 

^_A^ ♦ >*VI 1 ^j_A 1 L <i 1 » i La-A ^^_i_uLj 1 L /> « 11 1 (_£^_t_u 3 1 

^j^>JI (—S^LjLII 4_ajL3-a ^jV (-LLlj tLt_tJt_us (j-ajJ ^jlaljIt^iVI Ijufc (jL^ tciJJj 
^^aIjJ o^h 1 L^>>*l .4_tfuJjJI jl Q^jLJI 4Li n ^JlII 

jljIj l_3^j jl 3^ . 15 jJLI 4 JL>.j J^LL j_a-3JI ^Lm h 4 JL^_uJL 1 ^ 1 x 4 ] ^Lc 
1_a£j : 4_cv.jJ j_l>. 4^j_L_aj 4-Jujj l L 3 1 ,.jj 3h11 CjI^xaI^ ^LaI ^-1 <>> a 

5 Jl>» IJ C-<-2j J-A-3JI ^ Ls , ,m 1 A ^ *' A Cj-A-Luj I i Ll3jILa 

La 1 ^^yjljJI jj) 1 ^ 1 311 4Jb5j 4_u5L>JI 4Jb^ ^)1 ^jil jJl^j JlS 
jjl >0 ^-Aj) ^IjJI jj >>->311 aJb£ ^jij i,U ■ >>>tl < 3 jl>.Ij 4 i 1 mi LajIj 

jlj . LaLaj ^LlI^LlIa (4_uIiL>Jl 3j^ (jylll) 4 j5L>JI 4JL5JIj (£jL_ulJ! 
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gjjLJI jo* SjSi 


lx-4 4 -lIc ^ojVl L^_ujU_j 4_uliL>. S^ja jJa j-^T 1~ 4 * L^_<_u_>. 

4-u.uJJI " * <' j ^IjJI ^JJ)' ^ 4±£ ^jV 4 (Jj9| <-« *> < ^ ^_«_u->- 4_l3^Lj 

4_j3LudI 4JL£ 4_4^>-LlII 4_j£LudVI 3j_ 2J! £j| ^jaljJlj . Ljj! >L3j JjaVI 
cj!jLloJ ^ < ,, r H ^^L^VI ^IjJI jj 311 4UnJ jj LaLLi (_ytlj 
Ijl_Aj jLujVI ^j 1 < ,.n dt-LSfcj 4_u3L>JI 4Jb£j <^j| JlII jj «^3fl 4_1 l 1^ ^g-aluLa 
U 1 f-L&ljj>.l <_jjL>«j 4j9JlII <j_4 4 _jJLc <L>.jJu 4>j Lujv ' ^_i Ju9 ^jL_u 3_!I 
Dicke ciLL . <4 _jI Jlj>* jj £I Jl^c ^j teotvos ^j-uj 3~ jjj ^j-u-JLU! J-uu-u 
. (jjjli! QjjJLa {j-a jl».|j t^\ Jj-^j 4^Ju Braginski , m m*>»1jjj 
l_Lcj t4 3 1 ♦ a J^oLtu^ ^jjjLusljJI 3j£L$ ^yil ^jjLI 3j_c LjJlc LLa 

jLa .4 jJu (j-U gLuIuVI £)-* 4-aj£L l£L_u^_4 i JuLua-a (J_>. I _} Lojalj IjlujIj 
Lcjl t Ilia t 4_u3L>J! j_jjG CxJ>o 4jj_stJ JuuuaJ.1 tU3 mi! 4 JuuuaJ.1 J_l>- j-LGjI 
^juLVI »1 J uiVl jjLluJ jLusIjJtfl *.4jLjIL>Jl CjJL 5CJ ell]J l£j ' N jk* A JJlJL4J 

4 jL*_uail 4.LU3J I (JrUJ 4_LjJ 3J^ 4-J I tiJLufc (jL> Jsa^LuJI V Mill J. ♦ M(J ^jJj 
oL^ (j^JI £ Lulu VI (j! j j n < u j 4 jjjJ! ^1 Juul 4_1 Lv ^Lju l_3j_4_u (j-*J 

4J-LJI ^LLj J_*_u^JsI p L»~jj 4 _LjLj 4TlcLu3 4jL^j ^yJI ^JL>JL 4_^_t_ulJI 
1 — 4 —t— L J 1 ^ mi^Lu 4 U 3 ’(11 4_3tU-sD (j-A-Lj V Ijufc ^_1C 

jLj! 4_jL_j J t Mij V 4_jl^ 4J^. Jaj<i mi 3JU. JLlcsIjJI 

4 nn i ii J ■ "j t Lii3 JjljJ CjJl^o I ^ » 4jjjcILI 1 iJjui . 4 jj jU-Jl JL>J, 

j_l2Lj Ci ->iJ 3_jjje_i 4 i jn i ntl <>J-& Jlijs ijjlajVI (J^>- »' 

•OJJ l^jlSLtu jjjij Vj i4_ujL>JI 
3_J^ oIlqS • m~itl jlSTj 4-ujL>JI jl5T (jci j j JjLijO Jjil LbjJ 

4j| J 3 il'q) Jjljjj L^jjLuj 4jjjL>JI £j£. Lkj_LAJ ^1 (Jj i < n V 

3^_3JI OiXJt '(^"b3 , ..t (JjJbHiJ siLul r \ ,'^A jLjIj 

JULij .(l£Jj^>JL! i_3jj3j £y^>- ijl) Sx.jl i n"iU 3jill tfjut (Jjjj Cy^*- 

a 1 . 1 J Lj « I J_j_*_i (J_j-=t33»jl iK^jJiJj)) Jjl jl i;ujL>JI jlfiT Jiajj Jjl (j^Uj 

.«LuiL>JI jj 3L3 iCob Sjjjcj iiaj3 I hUj JLlcsIjJI (Jjb-LLilJ 
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. JjL*^aXI jLLJ (Ji>l J 


Jl_jJj_j o^UJJ o-« «ULj lLILlAj tpLVI 0jJb III 4^jJLa 5^-AliaJ! 

Jj^>. jjJil 1 $ \ *yj 4_La_u_aJ 3j_o^ z\ 4 U'*- a 4_j^. 1 \to /-oV' 4_t_oL>J I 

2 U^. ^ L^j| <llaj>«JU 4_^l_>* ^jJ! t ^ , „ A * 

oJ^-qc-a Ij-ol^Lo CjjIj £j\ < (Tit 1 ^ju1dL>. i n (4_JjLa_s »1 <<o^ 

»Lla-3-ll J}U* o_a *^Jlj 4U^H oljjjJ <L?t_£ij jL^ ^ 

L I jJI J) -z- 1 Leal]I oUol 03^3 ' d A 4_C.^_eaJJ p J . ,. ^ . L -v. 

^yJLl QA-UJ) ♦ pg m irtllj QjQ » MiJ <—3j_eu3 jJI p_Ajj_t^U o^Uj 

pLea-J^ t 4_}_oL>u!l OUJ ^ ' J * LT^i cJrh L< ~ u ^ «3» _J 

. S^jLLJI 3j_3Jl L^jl L^j qjj. t mij ^ylil 3j-&LkaJ' 3j_3JI ^\ 3^Lc 

oL jl i o Ijj jJ I 4lc.j-uj juuJCu 4^ 1 ;L «^V1 <Lujl_>JI 3Jjjuu o£!_^JJ o-*j 
0_A l_J^_J_3-Q cijj-^lJI Ji^_5e>4J LaJl^J (_yl]l 4_uiiL>JI ^jliu-A Lo jllltJ 

3^_aLLJI 3J-3JI C.e^-1-eo I *4 _>jL3j jl_eul 1 aK^ : 4_Lc I Jl*1j_a j I (jljj jJI jjj^_a 

. jj_>Jsl JlIc LaI_4J iL 3 ♦ >>»t 4_u jiLjtll 

Jiw! J V! V J->UU! !j^ of ju. ^ of <**11 6^J 
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gjjUJ! jo* SjSi 


.4_1jI_j L^_jI 4_xj jL>JI j to <11 C-t-uv t^jLSLU £)-« 4_3Jjt_<3 ^Lst>.| 

jJLl jLjT J Jl-lj jJs I ^ to ,^ 1 r_ j ... ^ ^ie_Us 3j Julies 4_IL>. ^ 34 

1 a I Juu 3 Jljjlj 4_a^ (jl cillj :3 j-aI_L j^j>J!j 

3 *> A t_Jj_HL 4_o_tlLaJI g. LuTuVI Jj! Ojjj i (>^>11 £lS ^j_a 
. ^OjjjLU^JI (j- 4 V5J-3JL 4 rtjltMl vLlJuVI £j-A Jk> I 4-C.^-t.aJ £jL_uli 3 jJlL^1 

1 AjAto ^jjSLu_u ^jV! (jl ^_LC t^-ULL^ 3j JuUL& ^4-^j totl \- \ ,-Q \ '\ I Juk 3 1 '^M?) 

4 Jsd12j JlIc 4 3jlU!l g.Lui»Vl tJULj (. 4l^-v^m £y£. Juj 

t4_3iHit_c CjLc.j_4jiJ 4j^-stJ < U 3 <n~n » J^>. <>jt Jla Jiiejj ^jJLua 

^yC. ^ to m Jl^lLl-U-U 3^ 1 * »-^tl 3-3-<-uV I gjj>J I LLuII/ <j| C-t-L^J 

31 4 3j3^Jl <>JlA (j-C JjLa-a j2 I 1 mi nj . (jr L-^ j^>JI tjr 4 _}^>.j_a g. (jr tiu 

^JLc. ‘ to ^ 3J-L (jy-^C- ^jL«-uT(J l_3J_<_U 4j^t_J ■ to £ , ..J ^jJuUUS L^3^?* 3^ 

4_t^LLaJI CjI aj i c_j^j_3j I JiSLaj j&ja V 5 j-cuL- 4 ^ 5tJ 

.^pDjVl 3^^- 4 (j- 4 * ♦ A ^ 11 <_J I^ILS 1 cLal VI 

4_j_9 1_4J 3^_ti_us 4 3 U i? a jLlitJ £j I LuL ^jt-u < mj (j I 3^ m I Jl^Ij 

, Uj rt ,,. 4 _JLv (jr £ (3 jl AC tl 4_3 l_4J l^_L*_ua I^jJlLud (^l) 4jl AC tl 
j-taJJI jt jIjT JllajJ 4^Uaj ^ U^- 4 ^ JL« 

^1 _}J-JLJ 4_aj^_laJI J_a 4 jI ^^1^- ^Llaj JL>J.I ^\ 

jl3^l ^ Uj^; ^1 V 2LjL>JL! J^l o4 aiSlill 2LaJLai 

j-usjJI q <i 3 i 4 _jj_j^_j Jsa^LtjJI 3jJ m^>U I «^jl < <mU 4_tL>J,l 

^_Iaj Jl^ fU t 4-uLU 1 4 _jj>.1_lII ^j- 4 t^3l JlII JJ jLUJ 4_3 (^JlII 
.((^1 jJI JJ)/^3ll ^yi^t-0 jLUJ)) 4 _jT 3>\ M^>tl I Juk Jl« 

JljV 3jJl1^I IJlA Jia 3^*lj ^j->o ^3il l_jjLscIL 1I L^ 4_uL3^J-3ii 

,4 3 Ml" fl 4_^_jw (jr ^ L<fcJjL^tJ (jy^\ (>ulj^]l L^U 4.1 <3, ljy Jt 3^3 (j ' 

I Jl_& ^,..1 .c. 0^-Jj-n5j-Cj IjL ulII &Jui> J_iL*HU 4 jJu-c 4_cLu^jj 
4-t-i_«-uJj 1 ^ 4 3 J .‘ 11 jjL^ILj 4-Lu-uJil I J>_ua < to ,.j ljuil |jl<& 

4_j| C'-ljIj t4 3 > nla 4j t > ni 4Ju-olj j t <-~m3j t±>-L>- t 4_usL>JI 
(j I JuV I JlA ^ylg.j . 4x.jl < ifia 4-UL>.^-a jh I ^ylc. Lciajl 3 J. 1 

4JL>. Ll ^jlusIjJI JSJ 4 wiitlL 3 jl>*Ij ^L^-uU! (jrLlj^ 
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JtpjuoJI O lojjl 



Laa 3^ j» i/*i 4_i_iLSLoj cLaiiio «l&LjILi! ajJll j <(jl 

. VLl3 LjLu 4jjL) L^lS 4-jj>L*J! jLii (jj£j (JUjlx.1 4jL3SL!I 

(Jj^i-I 3j^a £^>.jJL (JjLxill IJjjs ^jLij (j^nn (JjtAILi j_aJL (jl ^jtVi . n't 

|j_t_t I 3 3 -»- ' tL> at ... JUtjuaja /a^-a-iia-t (jjjJI alljLa-a (^Jl 

(jl j^3 I (jl tij L i sc -? ‘‘LjaiLscll jLiT 3 jI (_)^=>Lje-<liVI a^?J4J ) ^ <jJ ‘(J-JLlLII 
liLa 11 _J (^1 I (jjs ^nj3"i 1 ..a Jai. (_y3 1 -djJrTi 1 n Sj^UI (jLa 11 _J (J 3j£j !_3Jl3j 
(jj3 , ,. ' Jl>.|^ (^3 ^U-j (jja ^ (jljjL>. \ rt It (jl^ 

La IjjjJ (jl 4ii.ljiJ (jjs g^it-w 1 n_t (jl (jj3 i4Ji.lJij La Ijjj (jl Jnn^tl £jL>. (a-& 

it i l l tg l"i a j La£ £jUJI (^ (jjjjj>._ji,l <L|j (j_j£i i_3j_<_u3 *£jUJI (_y3 jjJj 
i_ 3 j_<_u *GLj^~i -a- a j J < 1 / 1 H (jLa 1 J « i^iU jIls 4j3l->J 4 1 1 nilLt Lai . (i_j34) 

(3jj i^tl La^) 3j^UI jl mi a 1 i a MIJ lil LijJj (J3 ...I ^Jj 1 ^ a 1 , , 1 " t 

t a l"i a i^al^La *^L»a aLLufc (_yl£. Ijl 1 u a £jjj L^_tl 1 <1 a 1 1 (_^JJ I (j^a 

.(jiajVl ^rla III (ji^. <_ija!j jnV Ml 4 3lUl lit i_3jjJLa Jjiij (jl Sale, 
(jj-aitl (jja (jl^ LaJj) aj-aiaJI (jjs ^La-cu (JLujI j_^3 I (jl (jVI ^ysjUl la 
Mj Ij i i.'-'V J t i.-tM (Ji-lj f-j lAtll f 1 « mi (JLSjjI (j-aj (jj'Cj 1 n .<—! (jrll 
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gjjLJI 0 b>j}\ 


^Lt-tTuJ \ I Jufc £j I ^ \ f <_5^ 4 t ^LUuljjJ . (JL>. Lc LukLu-O Ll iCiJLlu 

(jl ^_l£. 4 L^-Lu pj^~ < ‘>a Jajv (jy ^ IjLiu-o-^Ja^Lo j_& Li^-^_ijI « >» 11 

oLol J * <^> U ^-jl i n~ c < \ i <m*4 « 4 a\" V o 4 j^_uj <^j i_3j_<_u £jL>JI 

4_Cj_<_u 2)V t4_jl ♦ \ ] 1 <? j <?U oLbejVl OJ)^»J < "J .(^jLki! JlusI^JLI 

£■ I L<_cu ^ Lo 4 (2)1 ^yJ3 eiJLljk dC,V 2>^-^3 4 4-1 L<-U 4_lI Lc. I 

4 ♦ AI 2)' (J-^j-Jt- T til ?Ju_o 2h° 1 $ > »l 2>^-^ 4-?&-u-Lllj t Lj-btlo 

4Jb£Jt J-iLtJ 2)5 j-Ilj .^jJ^L^JI JL>J.I Lr^ cr^ 6 -^ Cr*^ *J- 4 -^ 

(^jJI) >^tl 2)1 ~ ^ j 4 1_>JI 4_t-L-<-u-LlI 4 j^J^j 2>£- 4^LLailj 

JLsc_4j jjLL 2)5 ur*-yj *4J b ^Lll ij\-uj ciJJ j tjr h 4jLtfo 4 ( 4 J 3 LL 2 JI 
. 4-tTu-A jJJ l^llLo 4 j?e_u_lJ! oJ^t VI ^jlxjj 4pj 

4-jj_Ia_Li 4_o-<-uUJ1 CjI j-tTJ 1 Juxl jjfc (JL?e_4 £j_LtfaJI oLbtjlj 

2 )>btljjl j3jl ^)-l<-u Lgj pl]a d X 1 A 11 ^_u_uL 2 l,l 4 jJ^ l jJaj 4 4_oL*JI 2 r^-t-"u-aT 
jluu ^>0 2 )-« <c<jt-uj oj 2 >a Lcl ♦ mi 2)^ *1919 pLcSir Arthur Eddington 

2>^j 2)Ii j'^ ^ ( -^>- 5e -y cl)^ ^V (j. 14 Mill 4hL>^ 2 ^ IjLa 

2)h^jlaJlj-(_ r A (jji-uLSJLl 0jufc Jl« (_yh 4 K miUj »(j-ul jtfU 

j-^UI j^uj (jy>» J}L>. ^j3 2)* 2>^e ^ 

£.1_<_jI 4 2)Lutli 3 ^_aLLd ^jjjcJJI j j«ciJI jlLcv 4 j_LL_JI 

£-3j -43 I^laj (^ jJI j-AlhaJI j_jjuJI (j-uLj^ 2)-° 2tj" tJ ^? 1 2>^^ Cr^ 

CjIJ_ujj $. j-tiaJI 2)i C«-plj t» 1 4 • nil (j <14 Mill 2) -0 4_u^_2JI ^j5c_JI 

4 jK\ 1 „>U1 cjU-jII <-^I^_5cj 1 (j^Ljja 2)^-°' 4L r^l>^ v j-L^j .4jjJklII 
. 4jjJa_Lll t£s \jlu Luajt I JlAj 4^L>. JulC. ^)_laj 

c—ufcJ ^JlI! uLaj^JI 2)1^ 4 _aL*JI 4 jj mi (II 4-oLsl (jy i «n 2>J1 (J_oL*Jlj 

.2)5^-«j-5l geomtry 4_4_4 jJl_La 2th*J 4 _u21j>JI 4_JJ 

jij <^ Jlj-oIjJ ptl ♦ tl- t 2)1 (t(30j5Lju) 2)5^-°3^ p_«_o^JI 

2^_o cj^lhVI 2 ^"'" ^ V i_Lo j Lo 4(Jl^> (jy ^£-j .p_plL_4j_o uLi_>. j_a ^pljJI 

^jl < <i" ti 2H 3 (^-51 2)i 4-pV CjI qj > n2)^ 4 L)3^^ 

jj . Lu^e-Lo ^jL_aliII p_u_aj5eJJ pJL*J!-i_Laj>. 2)3^ 2)5 j 4 (4-Lu-Cs c^jI^ LjT) 
^-Tl-Lj 2)t > (i 1 42)^-*jJ-I 4j1 4 ?^II 4ah 1_4J S^-jJL-saJI pLsej>.VI LufcLujI 
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JcpjjoJI oLojJI 


d 3 ,,."11 p j 3 ", ,1,1 ■ 4. \ 1 4£^jv 4_l3 ^j! Jill jj 1 4_Jl?c_c CjIjLUI 

pl_3ti>*l (_^JI j fc> i * La-Ltv (j5LIj t^j-ulj3U 4 j 9J Jj Jl>. L<SLa-4 Ij-ol 

-itsjlo>! Jij it II L^lj_5e_jVLj (_j_cj Lr^* ^ .«<«Vi LuL^ t(jl£LajJI <j_a j_i£lj 
( m y-4-£ '.(jlajVI ^ >.. ^„,l.c 4 _^jvIj_j (^jJI cJi3ji,Lj 4 -l.hTu IjlAj .oJJb pJL*JI 

(jlajVl mi J-la_(J (jl t*M ( (I ) t4jLa5JI 4_t3 1_4J Qj-L*-l^i 4 3U 't a (JS*I J 
(jl ^Jl 4^*.Latj ^j_u_J (JjJ_a ^LuJ Lau3j_a jji^j ^jJI ^L<-u.1.1^- Lj^Tn.u.a a a ts*j\ 

lJiIj (^jJl jL&jJI jl 3j^LLaJI JljLj 9 (jl 3aLbejl 4 j1 i * <■-%. J_>.Lj 

)4_J_L5t_L<3 (jl-J jL>. (jy-C-J Cr^ 

4_j_j jL>JI (jI 4_jI (jG mi nT LkJiifcjl (_jlJI 4 a 1 hL>JI 3jU4.! 1 j 

^a-jl i<-^ -%■ (j_a 4 -L uoLv- ^yJt tpJL*J|-Js3j!a^ 3$; 1 _l3c_jI ^j-C 4Jj) M ii a Cxjl^ ( jy 3JI 
Cj| J pLai3»V1 JJ 1 (^^ (^-LStJj (jlSLajJI (jl (J^»>.| 3jl_JJU jl . 4 _<_uAj (jl£LajJI 

t3J-tToJ ( jr -L-^J j 4-^je-tIa 4Jb£ (^5 p 1 n> jl^>. (j^*-4>^ • 4-<usfc-t^aJI 4 -ITiSkJI 

(j^_>. Lai .(_yjjL>JI (JL>JLl L^jLj 1 . « a< ^1 (jlSLajJU S^LbtjV! #jjbj 

(jjSjjj tLal_4J Ljj) 1 mfl (jj^Lj 4_j|^ 3jLa (J^ (jX. I Jluu (jlSLajJI (jjSLj 

(^1 Lt-tSLlj t4jj)~ 1 1,U (j-ujLiisJ 4 _<_uJllA <^1 (jj^J La I (jlSLajJI 4_<_uJ llA 
4-t-L^-U' U , ,.tlj ^j^LaVI 4_<_ujJ_A pi J V~ 1 ill ^yC. jLj J_j J_>o V jJ»-T cJiSj-a 

LAjjjIalu G. F. E. B. Rieman (jLajj . c_j ^UVI pl2 ^^lll 

. 1854 pLi 

(j^"U3\ (J\.i 4-^Ljj-a J <<o41 (jl 3 LjJ uX.1 4 j^ILcuJlI 4j^L*JI 4_<_uJl 1^JI ( Jr ^j 
(ji*>t^i3 1 (jr\j 4^L.u-a ^-<^a.al (jl^ i(jLaJj 4_<_oJ_afc Lai . pj3~i > n 1,1 uLa_>JI 
VtJLHI J jlj-uj (^^j .geodesic Cr ^jij_Lj>JLj <_s^jlU ^^-btll.1 jL_J,l ^ 

14-Luaj^I 3j£LII JlLa 1 3j£ mi (^^lc. 1 aj3~ < na 1 U-v. p_<_u^j (jl aj-ll < nj 

(j_a ^ JlJI (^-LstiXI (j^ 3j^ cr^ ljG^-3j (jA_J 4^L<_u_a ^ Ij 

i3j^jSj-a JlIc Lfcj^-a (jj5Lj (_pil 3j^l jJI (_^j-j5LII 3^jI jJ I) 3^jI^ 
Jsa^. 3j^lji Lai n£j-& 3j^l^i (J^ls Jsa^ 3j^l^ jl alj)"i (nVI tciU j JlLaj 

(jlH_La_3_j (j\j (jjj-La j I (jl^ l pj (j-aj . (ciJJj^ C« < <ijl4 «4 jjI ji.1» (^^la^Jtil 
j^Lt^jj VI j_A> Jl^Ij (_pDj-C Jai*. Lr k- (jL*_3j 1 a^ K tj L*_<jjIj I JlcLj (jl JlcLuj 
ciJLl iiJJ5 4JlLal (j-aj . Ltlae-La LLajv ^_pj La-ilj 1 1 JlA Ja_>. ^JjJa ^^yJLc. 

(jrj_uL>Jl ( jr Lc (jL*_3j 1 a^ K Ij t °45 (jla^c daiw ( jr l^- (jGU3*i (j^_j ^^L_uJ ( jy 5LI 




gjjLJI jofi a \*j}\ 



<n (j I I Jufc ^-ual!L3 j jl j_c dai*- JjJa cr^ cP®J^ (j- 4 (jdbl 3~U 

^j-lSJI BjJIjlJI (j_jj_Ia CLlJl.i 1 ' I jl ciJj^dj i J- LA 10,000 L4J3I0 

L^JjJa 4<2>L^ ^1 VI ^LL>o (jj cdjlb g -.la.3jI 3^ 3 j_JuLl^ ^ jJI 

I jlAjLZ 6j 700 


4 ♦ Mil 1 ^ j 4 l_4J» 4 U ^Lt-aJI CjL^j mi->J' (jl ♦ (j^~t mi nl ^ lj (_^J 

.( jr -L^e_LU (jl£Lcj_II 4 j . m j Jj-cv (_ 7 JJI ^JLaJI-dajdaa* £_lIj «»j) ..Ml 

^dl_*J!-da V> (jl j-l£- t <(3 a\ s>~i , /,I 4_^UlI » CjIjL_oXI ji£I ^_uj £jgJail 4_*_dJj 
null- 4 _jj 3 II CjI j < mjJj-l>JIj tLiajI 4 _tl 3 t_Lo L$J 4 _jjSJlI 

dajJL-u (_y^ (j-u^-dJI Jpa* ^jl jla c-t^Sdl (jj£j .godesics 

Ojl Jla 4j iili.u-4J V L-t^jSdlj .(jlSLdjdl daiw U_lLa (j « 3 mJI 

4_3jjda ^_pj 4 JSLIj t(j.u. 4 - 3 aJl L^ojjjLcj (_pill 3j_3JI (4_ujj^_uJI 4-ujladl) 3p3 

4_u3L>d! IjSdfcj »(j .1 g miHj da_pej (^jdl (_ r l5e_d,l (jlSLojdl (_^ (^^Jt-udail 
j-j-C Ljj^£ (L« 3jS L^Ax-a^J V tj)lSLcjdl ( jr J-?c_La LAjLiTlcL 

.(jj^jj <>jj_uaj (^jdl ^5titl (jlSLU 
4 _j ( jr _Lclj t4_aL*J! 4 j j mi <11 4j^da_dl CjI^jJj Jl>.I ^1 ldj-<I»l (jI (j_u_uj 
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JcpjjoJI oLojJI 


jLlo-l J_i_u.ll I Ju&> (jl£J (JLsc_a 4_Uj_uaJI 4_*_cuVI i__sl^_?e_jl 

t_x£j£Lll 4^_>. jJ*] jLurwlj LljJlaIj . «L9 jJI 4J j 3« ^ 4^>.j_i ^Jj 

. ^-uslj Ail jl Jla < 1 a Mill ^yJI c_j^I jjfej- Jjl Ur. 

C-cjjJI 4_L_3_) *_Uii_J 1_A ^ A (j_u_A_ui_ll ^j_A C-jljJLd^Ll 4_L_3_) L_Jjj3|j 

. Perihelion 

JjLL^c c-uj 4_L_3 j (j I 4_£LLUI oU^jUl 4_L_<_ulI ^j jL*3 jj-o (jlSJ 

(j-Aj . »1 <<^>311 alLs-u J3~ n 4_ul3j jl jJ,! (jl (^t <1 a Mill (J^>* n jjJj 

4_ujL>Jl <jj^_u 4_jjJa.ll L3^j 4^j_>JI 6jJb <j_A j_u£" j lo mi j_uuJj ^jS!_A_ll 

u 3 n (j^-lj <—*£lj£JI L$jJu>*j ^pJI 4_uijJuJ! jLVI ^1 L^jLj 

( j_A (jjj9 CjJltcj (jjjLullI ( j_A 4 _uL 43 <?j! JlJLa L^jLLLl till j Juu 

. ajj, ,,.Z\ ^]| Jjj , „ V Per century (jLsJJI 
Ij-j-uuLS Lu^J^JI j_u_o4j ^ jr L. 3 j_}L 9 C-JLLs (j-w Ml nT 4jjJaj La I 

Z*. a <_jLl£ 4_u jL>JI 4 _*_j_lL .j-C L4 K 4 mi^LJLI £ J_& i_£jJu>> La 

Lli^ t(jlS[_AjJI dALbejl L^jl J I n <n 4_u jL>JI Cj-aL La j S^jLaJJI £j_usjJ 
lLH_L& (jl t(J->Jlj i4_A^t_uaJI ^Lt-oJVVI jlJJJEJ 4 _lLaJ jIjT CjjJlJv jUj ^j| 

CjLcLuJLs (jLAjJI ^j£. Ljl£L^V SjuIiLla 4JI_uaj C.<-aj 4_aL*JI 4_j_u_uJJL1 j->*T 1J-u3 
JI_5 c_a 4_i J.J < <n La£. iS^ (_yJ^L>» (J^ 6-43 Lr^ J-*^l aJs^uJ ^_u_uj 4_ut_uiaJI 

jjlaHJ JjLa-4 (jLAjJU ^jL^. jjlaj tiJLLA (jj^L (jl ^JLuj 3jLjuj 

4x.Lt-u-lLa . 4 _usL>JI 4_j_u_u_lII 4jjJ^j 4_u_i_u_iJI 4_c.^_<_uJI ^vLllI ^LaJJI 
4_c. L_u (j_A lLlj I ^-Ic jjxuj l_S j_<_u ^■lo-'v ,,. ^JLc »jj ^Hl I 

(jj^-LU 4 JLv . ^_<-u_>J I lLU j ^j_A BjlJU-A ^Ic. 4_C.J_A LaLaJ L^JCLa 

^pDjVI ^j£. djLuuil 4 £,LuJI 4_Cj_<_uJ Jjl>. LLloId jjVI 
4_»_i_<_u ^_I I J) ^ ^ lr. 4x.j) <^^J»I 4 JjLaII 4x.LuJI 4_c.^_<_u j) r Lilt 

l_h^—t-u 1 ^LLc 3ju£L^uII 4-C.Lt-uJI ^j | (^| i^j^_li_A ."1 tT ^j-A A l^^» I 

4_j_jLj ^j-jj Mir. jJuu V 3 Jl4J 4£.LuJI ^1 ^LloJL aiUii jj, 1 in 

LualjJ (jjSj jjVI (jL^ t4j^Js 4jjL>» CjVLsc_ 4 J j-aVI (JLjuj (j^_2w La I . 4-Lt-u l_3J I 
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gjjLJI jo* SjSi 


^ ^14Uj^tlI,l 23 _&LU]Lj 3j-cuU« ^jUjJI JJL4J uLa_iJj_jj 
i ,$~ *>■ j 4 _j_Lc ^jJa JLse-o (jr jjUaJI cjjiaJI ^jl cillli .4 jjL>JI 

1 U < n 4 JuUj Jk) ^ ^i. I I JJt 4^_5e_>JI ^.m.'V ^j- 4 -^J)» ^11 

t4 <.o3V la (* jjiaJI ^j- 4 < ..->>)Photon £)jjj_3JI 43 LU CxjU Ui£j . fiG^LLs 

3jUj 4 J 3 LUJI (jl Jl 3^ ^lilJjj tJ^Ul »j) t.Ml Ijufc ^j-a 4_U^3tUI 4 j*.jJJ (Jj-La 
Jjia ^j-a J^L? O^Lfcj J-^lj ^1 J-t-aJ ^jJ! 4^jll J^Uj 

^jJI »J) 11 3jU*JJ , ^ t M^fl ^111 ijjQ cLtAjJi.1 «L>.jJLI 

j j Mil 4_j!iL>JI 4 j>.jl>.jJIj . alj-a^* 4 j».j^»*J 4-ilf. Ij-Laj Jljju JlusIj 

^a_j 4-3L-uJL 1 (jy-& 4 j • j *U11 4cUJ' lUttl 4rL_JI ^3 ^-uju ^jyJ] 

(Jj-Ls I 4_>.j_a (JjJa al^-a^-II 4_2wj_>.^JI zjjJzJj . 4_uj_Gd 4_>.j_I, 4_*_jLZlU ^jJlII 
-a^p 6’ 1^0 Juus \jJI ^\ J-uaj 4uUII ^ 4^jll o- 4 (^ji (j! cUptJ 

(j_aj . 4_*_J Lira I ^jjJI <Jr1_J 4 -JjLojJI BjGAJI JkJ^J fU (j-AJ i(^y3M2Z-(J £J)/>l!l 

4r.UJ 4^UHI cjI^mII U^T JU. 4juUiU 4^jII ^1 jis^tll ^SUJLI 
Ju-slj l£j^ (jl (j£~4J (Sj£ JUe- 4 (jy^ J-3j u ~tl\ 4r.Ua] I (j| ClaptJ iLfl 

. (4_usL>JI jl) 4 -lUJLI 4Hr.Uo ^1\ (j-u U3 JLj g<U n < »n L^jl Juju 
^^ still ^jT. jjU^JI aj_*iaJI ^^ 4 j jL>JI $.!^_^>J! 4 _>.^j>.^JI Ju-oj Jl3j 
jJsj t L^jL o . ^j_-c 3j — cv Vl 4JL>.jJ,I ^jjJtlll ^JlAj » II 

4_U£~ 4_1 w U ^ / ti ^3 _j_jVI ^j-3JIj .4_3jUo]I UjUjI ^j- 4 4 3^ ^1 CaxUUj 

j-JtTJI 1 ju-4 jl Doppler effect 5 ^-aUo Lc^j 1 Redshift ?.l^_c^>J! (9*) 

J 1 U^i 4-Lu.li.Ill 4^JJ>JI 4_3t_uj ^ ^LuIiVl 0j\ Cjj-u^JI Jjj^j 

( _ r JLc. jl tt A BjLLuo) ciJ^tlca ‘s~> j_<j 4-Je-UJ OjuJJ.1 ‘~'j *-^ 11 ( jl) S^j ji£ . Jlx^IjJI 

LiK L y^ Lujj t Lilj_5tlXI jJ. 1 <_llja^l ^-a Jjljlu dulaJI J-t-sljlI JJuj (Jlall J j i r » i 

J_cfi»l jJI ^_>.|jJ Lai^ jl) Jlj-oIjJI <yc. JjlIiIji ^>.1Jj UK ^jljJ VI jjp JSt 

CjLuV 4- u Jl-J.I 4-LuJI oJJtj . l_<j^_5e_<3 3Jju-ua ^>.1^10 4_uLt]| CjI^>J.I aJJt £j I Luk al^-a^dl 
i_al JukVI ijyj J-t-LftaLl jl jljJI tjj£ Liajl Bj^Ua ^JlscTlcuJJ JJL4J (jr (jlal^Ii^VI 

-Doppler) efect SjLa - I 984-4_<jj-ol_>JI 4_HjLLaJ l-^jjjjae-Li-^ 1 * 11 jjJij-aU jj^.) .(jjKjtiXlj i.<*jijl ^LuIiVI 

•e^w 


2M 






JtpJuoJI 0 L>jJI 


‘^i 0-“^ i_P=jVI r«^>- i '- < *^>- ijl j-i^- i o " a i ~ i " (J-jL*3 

lil I Q > a 3j_jJLiaa 4JL*JLa djjo jj! 4 aj"A L4L0 i 11 SjU,l jjLa 

I JL& (JlLo 1 11 JLt£. 4_jj3L»JI 3_jjsj .jjUlal 3 Jl£. C7^i ' .''•*• ij^ol 

i(jI=>jVl l-dfc 4_ujL»iJI 3 jjS (j^a dijj-IJ (_3WI dsULa 3 Jl*j p ti<f t ja^*-Lll 
.j-uSLi ijjgt 3 ' JLcu! 4jjUJ! a!j_aa>JI «L>.jL>.jJI (j_J^3 oJLA ( _ y 3j 

IJljJ, jjLjj-auLijj (jllLsc-Llj jjLajJI JJLajj 4jjL»JI alj-a->JI 4aa.jaa.jJI J 
i—jjLatjJI a ^1 (j^3j-&UaJ! dfdiL& (ja*JjLiho 0^ ‘- ‘(J-jLtlll 

j-41 i—aJjJs JL^C. 3j_4>LtiJI (ja/Ljjs jlSj • l^ujl Ijufc ciiLjV 

.G. A. Rebka adjjj J.^.j R.V. Poun J^jLi .i_a .j 4 j i_£jJI (jjjLmJI 
jjilja jJia . cjIjm"iii!I ^ jjlsjLii SatasLa. ^ J. L. Snider jjuLuj .J 
75 <Lc.L3jjI J-LSJIj aLaJjJI ij^-i La-LS LaL*. 3jui! JJj3 j_iiILll (jj/Lmj 
."/I ^jaa. j-Lj 4 j 9JU 4jjJiil! aliljjJj IjJL^Ls i( jlha 23 (Jr JI_ja. (_£l) LaJCS 
R. F. C. Vessot dij < .m4 .^yi . i_a . j L^j j»Lja J5.3! 4-ijaao o jja>. 11976 j»Lc. ( _ T hj 
aLj (3It ^LujjjiILaaji jjjlfljLfc ya ^js M. W. Leivine dr'-aaJ • a-aLa . j»j 

3- jjjeII! aJJ* .Harvard-Somithsonian Center For Astro-Physics 4jSI3tl 

^jjLaa ^ Hydrogen maser clock 4 _i_Llj». jj_L-ut> jj_ui ic.Lai c.U Ai 

4- C.l_au_11 tfJLA (j^a i~d3 I (j,3ll diljLSiVlj i LjjJij j^La^JLi£ IOjOOO^LJjjI 

4^LaJ! aLSfj .^jVl SUfiUJU ^LcLalL. 

3^ 3" Mill clilc.Laul! (JLa-a (jjs i 3« lAI (JLa-a a^y>.ya ^jjLaall 

ic.Laull ojuk i-iJlieJ jjl JljV iL^.L33jI i^i 41 . (jiajVl yk 

. (j^_jJLa <_aVT 4, 5 ^Ic. 4 -oLSJ.I CjLcLoJI ( yc. 

tnjjZuiA) J* ^ 4jLc I ju^ (J? (JJ* Cr^-j 

Cjj, ur.l (J-ujjIJLsA] Ca^oJ V*t< <il CjLcI^JI 
1 '< ( 11 ^- 4_1 LlTlU I JlA J -C l X J^ IOj^ 1(^0 (jj-iiU q^-lLq lJi] I 

«4j^_3kIL1I CjIj Jl£ JjJl>. LgL^J 

1978 4_jI j_lc. / , ,.r 4-ii^c L^jI ^Luil C* nj 

4^Jlj ji’iui nl CjIJ_uj L^stjLlj <j? <Ljj ^_ r ic Cj^jt j CajI^ 

J^j //l(j_a (j ^i.u.^% . ^LC. JlvIj ^ \£ I t 10000 ^ j_Lu 

tiJLLA J Jl_lj V .^j . klLIii (j_a ^jLuil < hVm I 
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gjjUJI a b>j}\ 


j-i jl>. JjUlIl lju_q jjv j_a ^jLdjJI jjl^j 3j_aLIo ^ ciLi 

4_J^_lb_LlI £Jl_& t4_aL*JI 4_u_t_uJjl 4 jj_Lu ^-ca-UjJI IJllXI I Jd> t 4_32 jJL) 

. 4_ujL>J! i^yC. CjLjjJ^j (j_4 La jJ La I-j»odL>JI ^_^l>.-CxJljLa 

(JjLjlIII I Ju_a L*_a ^_aju 4jj_laj 4_aLtil 4_u_<_aill £)I <J^_3JI j_aj 
(jL£_ajJI 4_<_u J_L^J 4jj_tia L^jf L^jJJ jJqjJI £>£Lqj 4 _u5L>JI £)L» JjLoJI 

4-aiJ r ^ II ^ j 3~ mi 1,1 3j£L3J ^Jb&lU ^jl^LajJI 4JjLa_a ajjJal) 

JUJL! CjV_iL*_a 4 a i3*n lt*u/iU I JlA 4_u jLstU t 3 is>j Jlj (4 jj)~ Mill 
3 j_^_oJLj J j, i "i /nl 4 ju!jJ! I &J-& .1915 ^Lc ^O-Ju-ljI La^-Juj ^hJI 

4_ut_ulaJI L^jljl t na £_aJ < m'vVI £)l 3j£Ls 4_u5L>Jt ^^ 4_ujjj_uJI 

t_ < j "( < ill 1 /Ctj t 4_u jiL>JI ^ j_3j «jtiVi» V < m-vVL^ t^ylgfclU 
(jl_3 t4 3j3t*> (jl^LajJ! daLbtjl (jj5a Lqft-ayj . L^J 3jjL>J,l ^jlSLajJI 3qLbejV 
(jlSLajJ! oj L<-u.a t4_ti_a_»JI 4_a>- LjJI ^j_a 1 3~ ,.. a (j^5Lj ^_u_u_>JI jL<-u.a 

. LLoja^JLa *l_L^_jl ^J^cJj-4JL5JI (JjL& ^-<.t.trv ^j_a 4ajJLa ^lc-SJ-Jla ^_Ls&iXI 
tloj) 3 mi II ») 4-Cjl 1 n~ U 4_£^>Jl £)! 4jjJa_Lll 4>Jufc 4_j_Lq_aaJI jj_aVI ^j_aj 
Ji> ^-iLJLwj £p.^_a £jl£j . Q^SLII 4_ut_uisij| 4_JL>JI ljy Jt (((J^jJLLaJI 

^ic 4_La^L*_oU 4 jjjj_os 3jJi]l (jla Liaj 3jaL_uJI 3j£L3JI ^Ljl^ L>*j»U 

^ 4 ujuJ*]\ suuji jl aisuii 33 j£*i\ Vjai^i j 

. 4 JUJI lLUj^-LL tTJ VI 3j-3JI t ^ /1U" Vj t^j3~ 1 11 a uloiv 4 3 mmII 4^JI ijr £t 
2ULx cr^ 4 j ♦ j i UII 4JUJI tillj ^j_a Juul ^1 (J-i^mi nT (jr u^Aj 

3ji-a>. jJI 3j_3JI j . 4_JL>J! tiJJj J_ujuj ■ L. 34 4_ajV 3j-3JI ^a>JI .Uj3,„tl 

^jJI ^LLaajVl j mi t4a^_^_j cU °>L-u Juu-a-a L^_aL*j <_^JI 

Ci mi j tj . Lq-t-^v LLaalja 1 ^ m La_t^ 4ajjL>Jlj (jLajJlj ^jlSHI 

JLy-U 3j^ jaJj Jj jjj_a 4 ^.j_<jj jaJj I LfcJ-^j 4^lj_<_uJI 

.dUlS 4-c.^ mi tl ^jl_a w I ^ 4^jL5LajJLI jioLm <-^Ij-5cjVI jl t^^jiL^JI 
gl <^>4 4 m3 i ii 1 ^I a>J (jy3-ll 4 ^.L_uJI 4_c.^_<_u Jju*_a LaIj 4_aoL>JI 4_au_uJjl 
4 j t mi (tl (jy^^ • 4ZaL(JI 4-C.L<-uJI «Lcj-<_o ^j_a l_LajI-4£ja>JI 4ju y-ui 

^j-a l_Laj| {£$£ ^liLy (JLje-a 4_c.j_a3j_a 2 Lc.L_u \c.julu (jl Laaj I ^£ja 4_aL*JI 
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JcpjjoJI oLojJI 


JUJLI I JlA I Jljju 3 a IjJ J-UJ UI jlj->JI 3ji^>.j_a 4x.L_u \c.juuj 

a"<cj » m ^uJI 4 x.L_o]| (^ 1 -j^oIj ^1 <Lch-Jl j 

<?mmU L*_dL>. (jl£^ jl 3jo-j_a tiJj-stlij alj_«_u 4_*_a ( Jr 3_uj 

JZduJ I Jo-olj (j I La£j • 4jLcj (j_a_J-3j J t <$-U2> 1_>J I 4ldL_u (jz-& 4-C. L<.uJ 1 

4_<^dL>JI 4Hc.L_4j j_jju V ISjJuc (j-I 4^^>JI 4 ajj_<_4j g.1 i„o 4 4 m 3i <i 

JL^e-o Ju-sljJI tillji^ t4 m 3 Mill 4_*_a L^L^tJ 

(jjSL j ^jJ t(>lIL>JI ilK . »Ja-u i in 4_usL>JI <Qc.L_4j (jL j jji-iIaJ (j-l ^afi 

i rthVjMij . (JjsVI ^yic 4 _lL>JU CjU^MII (JjL-u^j) 4I^-V^WLI J- LU U ^1 

4_jjL>- diVLse-a ^^jjJu-oljJI j! 3 Jl>.jJ,I 4 j i mi <11 4^j_>JI (jj jLt-sljJI 

Lc (j 1 ^_lC tdt-3jJI Lgj ^ i^i 4J ^jyllil 4x.^_<_uil (Jjjua (jLtiaJ ^ g m La-j-3 4 3l~-V a 

L_uL»_3_4 4jjl! <jI (jl U",, -s. 3JLv CxjI^ LjI-jl>.Ij ju-^Ij ^j- 4 

4_jLj Jj_3J! ^\ ^ j ->- I 3j-a _>jju Lafcj . jJ^-T ( __yjL^_c ^j_a dLajll 

. 4_jjjjJ,L) ^-<.uT(j 3 ^-ulLq 4_t.ua'^.a g> , ■■ ^jLdjJlj / ^jlU> a jjLojJ 

l_3_j_3_Ld-4_jjL»JI <»i&j^JaJI S^LLscjI jIjT jim La-i3 LuIj 

4jj->«j duo Jl3tm i mI ^Ul ‘-i-iij JlLa) ^j-oLj^JLI 4 _j_L 3JI JjL^yi (j'j I Jl>- 
^j_4 JlJvII jj ^LUI 3LpJI 3jLQ (jl * l_^_Lc. t ^^Xlt 4 jj_^JJV ((j-A_3_ljj diJ-<- u_l 3 
(jjS !j ^jJ 3 Mill I^Jlc ^-us3 3jLa_c jjjJI 4 mm»j (jpj-oljj 

^LLaJI ^ jinj ^jJI J^^?l 4_ti^V 4^till 3LpJI 3 Jl« ^1 ^LlIIIj 
.(2LaUii aHM,itujaVi v cjL^V) .SjU^i ^ j^.^1 

-I Jl>. 4jj_ 3J! 4_»jL>JI dVUJLl jJs jUj (jl ^j^-ll O- 4 c>^ 

. JL>JI 3j_aLL3 jl^VI 0jJt ^jjus3 £)! 

ijf-C. { h mi^H 4_ul£L«l 3JlJ Juiu 3jIjI dULaJlj ^Lj_uaJLj ^^_jj| 

L^_jI_£ 3jj^v j-a d_>L^ jJ t»l j>j-<-uJI t_i^3lll i^luL djLjL^ 

^>*Llll (^jl£LojJI 3^l_btj| jl) (^jjL>JI (JLjJLl I03^ r I *^311 

111 j V 4_«_u_3j »j) i^ll 4 j>.j^ ^1 4l^ljullj 4 -Lsj ♦ i^ill 3jlXI ^c. 

Karl jlj mi 1 in jl 3 ^^LlVI ^^1311 j-dj 1916 ^Lc. • 4_Lo dj^L^VI 

4J b SJ jjL>J,l ^jlSLdjJL 4 _usL>JI JUtUi Q^ldLI dV^U 4l>. Schwarzild 
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gjjUJI jail Sjifl 


j l ais* \ M 4_L£ <-»U« <>> |j| 4 j! J^JI OojIj djlil 

<j iRs *. / .."jl A ^ U<^ l '*,;*> \ ^_uLj ^jVI L-kj-xj) 2jl ACtl 4 _l£ Lcj j.iju^ 3 
^j-0 (^1 (J-® 2>jLaiJ 4 j! (J&q j lI <j] C L t - lS^J !j-u£ QJ)^J • " <—filjjejl 

J. 1 J Mil 111 jLLiIu j t ^ < jljJLcj * I Jab J UStl i si ,^s U \ ( j_£ 

Cajloil ^ jr A G da> Rs=2GM/C2 4 Uj ( .nil 4J^mi ^,U»j 
^L c L^aia^G jus ai3U_4 3jSL^ (jt jJIj . *j <>»ll 4_cj_<_u ^j| C j.j miIj jLuJLl 

4ILiL»_4j 4j? IjI .Pierre de laplace j_> j-oj Cr ^ojjoi]l 1798 

1-4JJ 4_J I (jlojl&l i4_U jL>JI jljV CjI 4J 1 «*>JI tjjQ jLu <Gl ^lc £J) <^U 

(l0 * ) c J >LaV! cjLcj-^ 4iiL> *Luif J* 

. L$] 4j$L^ jl 4_cj»<_u (j-*OJ^ ju£. escape velocities 

/?.j »>. II ^j-^-a-^J £>-1 ciJJjL^ £)L£ liLs 4 j!j Ij^o w '^ 

j. U n II i <1 is~i ) 4-.Q-J-2J .4_uj-o ^ ^l]l ^1 1 m'vVM oJufc J!la (j-a Cj^LsVI 
tl^. ^ ,«~jl A /;. 4_j_Lc. J iss^. (JJlII a ,,.A\ j_& 4.ilc. J «-^>^ ^ jjl ^j^>J| 
4 _o_jjjj_uJI 4jj_la_Lll t"-Ur I t 4JL>JI oJJb - 4_cL*JI 4_u_t_uJjl ^jj cjjreJJLi 

tj)\-&j-l £)| ^^1 jj mM (Jjt i Ig him SjL>.lj 4_3£_joj 4_^L*JI 4 j i < m rtlj 

C-x^oil L^j t ^ ^lll 1 ^ ...A i .j^sM < i ^ ^jLj^ ^Jl jJj 

(. 4_oL»JI 4_u_uj_lII JjoojVI 

I_AJJl>. ^_^dl I Ajl U>ai <_aLuaj| lj_u^ J-^l U.3^-^ p 

700,000 ^1 y>- q ii 4 Mill ^U<?U J U nil tCjljJLo^lo^ 3 j_Lu 

1 U a c a t Ljj_Sj 6400 w I j-la2JI cJiu-ajj 

^ 4_J 1 JJloJJ . Juvlj j.~l 4 y r Ml JjjLX jJlIj jIj mi < tnjLLlt 
Uj jl ^j.u-4-i.uJI ■ t^> ♦ m jjl L^J a .U>tl 4_Sjj_LaJ 


«o IaJ VI <LuIj ^jlajVl ^_yij Ju^j 4_jL^ ^_pajVI ^t-> ■., ^j-a 'j N J ^^.t-o^- «_3J^ jJ (10*) 

^ o!^ ‘ 2UoiJI ojuk Jjl^l 4 oM^VI 4£.j^ L$ju JJU 4^ 

kJ M <Qtl^ ^-t.a.-v (j-* R 4 ^Ljia ^ lt~ 4 V Cj^L^VI 4 • . .1 4_4^J . IJljI Jjju ^jjj IJutlLua 
J . 4_uliiJI {jr Bs IjJLojJL^ I I ^JlI ^ (_p3jVI ^ t—» ,,. JulC.J VC =\J 2GM/R 4_I jLlXI 

oM^l4ilj^(^>4>Ul^j)oj^^M4l^ 4^LLaj ^ > u; >> >1 p] yL+h jJI ^kJI ji^l 
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JcpjjoJI oLojJI 


Cu_)L£U j)^ 11 3.ijp-j_A g 1Jj-<_uJI c_jj_S!l]l c^jl^ jJl3 _}j_<_uI i '>sT\ C ^ l ] 

iJT £i 4jL*JJ 4JLjL^J1 ^jjseJJI ^Aju Ji*| Jlij . LI ♦ ,>, J ^c. Ltl <_ ,\c. I ^jSi 4j_<IuLj 
. LgjLp. CjIjjJ 

<_ylc |Utu> ^yb 4_oL>J1 3 j_ 3JI_3 4_JL>. ^_y3 (jjSLj jn^ mi U S' ^>o 

(jl ^_j_C t^_5e_(JI (L ♦ <L ( ^1\ (Jd»l jJI 0U0 ! J-a^u fij t h*w ^1 

4jjj_L 1! Cj^LcLallJI ^JuLuuj ^_?e_Ll! Jjpji,! ■ L • «>>tl L^jjIjj 3j_3_11 ojuib 
JI* ill LUJ! juJjj^ ^LUi^ul UlLj .fUfclll ttll* 

JjuL LaJu£.j 4<_sLLaJ.I 4 jI_4j (jr ^ J 3 3j 4 _£Jj Lsc-aIIa ^.stiJI 

^-U-A-iuJ I L^_l 3 L^J i^JJ5E_(JI p L ♦ * 4_1 u 2J L^J Ju ^yUl! 3j_3J1 ^yjl J 3", tljJUli 

CxlaJLtiajI Lajj>o tgl <>m Lclj^l j-u-saJ ^1 j-o^l L^j ^ n (jl (J-a T oJLI q-a 
Vj . *UI 4^L£ 3 j_a q^-iLq cjL^L^ ^1 4_u3L>J1 4L, ,.l 
4 TlJL£ (jl 4_Lajj_tI> ttillj (j-o ^peJJI IjlA JILa tL ♦ <L~ (jl 4_u3L>JI 

. ^U-A-luJl 4_lu^ ^y0> | , 2 (Jj9l 

JL>J! l_4J ^ m * ** i _L>JI IjlA La 4_ul_^jJI 4Jh£LIt CjjjL>o IjLs 
^A-<-uL La jjfc I JlAj tj-uSL ciilj (j-° Llal ♦ <L il Juil 1 a i h*w ^_u-gaJ £)! ^\ 
c-l-l£jJ uj^ 1 JIa Ji-lj Lt £j .neutron star ^j^Jj-jJJ! ^e_Lll 

(jI ijr i^. 4_JL_uil 4 i?^ Mill CjIj aT.jL^ 4J^ diljjJI 

. Lu3juLt_A cjL^j^u 4-uvjJJ 4_L^_JoJI cjI3 ^_a jl%Iu 

JlS tCjljJlAjJL^ 3j Mir. ^j-A I ^A-?tlII j-la^ c-3-t^aj 

<±j-lszj 4JLLa 4^1!^ ^1 >U c .Lubj ju& iq ha uitl 4 jjHj>o La-a 3^La ^_yLc. 

^yil c-.<-L>o ^j! IlilI ^seJil 3 jLa ^j-a 3^-uLua 4_3 jlLa ^j| 
lj)fl Ml*f^l Jl^ ^j| ^j-A 4_3 j ^jyic. (jVI ^ 3tlj J^jLtlo^l O^T^ 1 (Jj3 
^1 «A11 4-U^^J^uil ^J_?ejj! 

(j\ "(\"(^ ^_yJI4 _j_jL^JJI 4 ~ \ 1 ^ jjLstlu ^>o ^ I (j 1 4jjJa_Lll 

Lil^ ^^e-Lll 4 L>-^_a jjL^elu La ^yll . L ♦ .>> <j (j-Ct-L<-u.A-cu 

4jj^ J-*-^ J^.1 JllIIj tUU i>> <VI (_yAJStiI! ^1 L>^.tl j| instill 1 JlA JILa I Jj 
(-^LojJ ( _yJ_c jJlaj gLj^-3J! ^yb 4 ^jjjla 3j^ 4_aj JlLL lv (jjSlj (jA^ i4j3L>JI 
4I^-3 j (_y^ olaJLi^jl Jl£ 3jLa * I Jui! dt-p- (j-AJ . jLi^jVI I JJt 

(j! . spacetime singularity ^ISLaJJI 4 U3\ 4 4_u^LlLaV 4sI!£ CjI3 
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£jjUII j*c o^l 


oj-LJa t n Jj-laJi jJs * J^>J! !j -a> (OJtill jL^-y 

SjU, CjJlxj La Lai . JijjjjI t ,a~ ^I J^aoj JtijjijjLiii 3 JjL*jj >. ,, n\ JJlt»iII 
(j_$SLll Cr^l 1—iLo^i*^a 4j| <Q£. J-L<a3 (j! (jSL«j 513 ailli Jju ^*_l!I 
. »j) |>I II «Lc.j_u jjLscjj SjLil <jJI_L& (jj-Sl-S icdJj Jjl2j 4jV 

4_i_u_iij t„ < j t .1 11 Ijl^J event horizom Cj_}!_>*_!! Jjisl _s ^ < nVl t< 2 it' ^ a < n~ j 

5-jT (j-C. joJLuJI (^jJI iTsLaj-Ln-a 4 j? Jjj-asjj t^l (Jyj-aa V 4j| J-&J 

cJ*T JLlc. J-uj-j »>i tl » I.~,I (_^lj . liULj (J^i-I J ^23 iij.il 

IU a , ,|J j| i^jLiJ! tiJjjeij (jl (jjj 1 JijVl tiJllik Jlisj iioL»JI 

C^! 2jI>A UJ-5 OjLsJI (J^l (_jo>.| J (J-4-U^J (^jJI »J) ^ U-J uj 44 _coj2J 

* j1 < »/> itl 

4j^j>o JoicIUis . Jj_«_ul c-JSj jl(jUjJI CjJl>«j <jt JJ-A* 

^JL*JI <Uj_>J i JoJj JajI?< mII j j<< i-v »1 <>>4 jljIj L^_i£ 

JjU-* jJljJI IjlAj .(J^jlII ljufc JiU (jtc^IaliJtl ^JlSj jJul I XI <j-« (jj^j J^) 
0_t^t_5 t4_ulj ( jr j 3 j-a 4_uj_uo 4-laoj JjUJt 4 jUuI (j_c 4jjlUn 

. ^GjjLLzlj ^j_a 4iuu-UI CjUo_4jJ! Ju-ojj 4_LoI 4^L_u_« ^j_a 4-o Jloj ^_jLu 

C< °ljJl ^L-?e-cu-<a . J^_(_uVl (^ ( <? 1 II C-Jj) is> tiaj^ 7t Mill rttl Julj 

ij-A 4-J^-ij i ^ 4 x.L_u 4 Tu JU 4 jI Jlj j_L« (^JlI! 

. fiC^L-u^yl^. ^LSj 4_uIj L^jJl^ ^CujLLij 

JpsI I^-jLc 4 ^ i <? 1 H J_3C_J L*_£Ju_4 ^jLlujJ L-£^-uj 10J Jiu (J-^J 

Jiil Jojj-uo LlA ^yxIo Ulnt i) (^^Lc. J^LC (jl (jjJ CjjL>JI 

(jJ <Lj^>«j 4Jb^ (_£ j Jij-<-u 1 < «<?"! 4 u ii JLj 4j 1 jl . (L^j (jIojjuj ( jy lJI jj^>Jlj 
(j \j 4 4Hc.L_u I ^ L^ <l i < ii*> 4 4_uliJI £jj& c_jVT ^ (_ylg. Jlo-Ij VI C.J$j 

( j_a 4i?»i u") Ci-p> lJI-LA 4jj£^JI 4jJj-olJ| ^1\ 4_Lo jZiaj CjjL>JI (3^^ Jjj-J-C. 

4im <IL> U-JI Ij^j IjJlo- I Jufc (j^5 Ll<-uJ . 4_u4jLl!u 3 jUI 4_i jL>J! (_^jJI Jjjv jJI 
4 _jjL>o (^y^Lsej (jl (j-^ ^I 3jl i ii-^j Ul jujj L^-«j *4J 

.cjjl^VI (j_c ^jSL^Tu (jj 4 jIjL!oI (jV dJJj jj_t_uVl c-i-jrJI (J^Jlj (jl jii« jl>-V 
I J^A_4 ' < " 4 t Jj) i iiV I ‘ < ^ 111 (j-<4 4_j L<-U-<a 'I (jjjJI ^j_3t_3 Ul 

^jl i im »Lco.jJI JljIj i^jIjlu Lul 1 rt'v- .L^jllLxVI ^U-> U!*>V -a jU 
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JcpjjoJI oLojJI 


(—3 j-t-u i_lUI_L& tCjI (-jjJuLi 4jI ^_lc. oj-cuVl ‘ t \ t_j 

CjLua_AjJl cLil^Jl S^ILaJI £)! jl . La < tO*^ 1*-*-^ 

LaJL£ Jj, U a j-st-J 1 c. J^loLS J^IdI % i '<-y< ( m jj_iill <GjjLLaj £j-a 4jfcjLuJLl 

JlJ 3 4 " f. 1 Ml Jj! ^1 " , ul ^JJ LL*_3JLJ I Jufcj i JJ) < uVi C__<_Zl]l (j-O 4jjL9 JU-Ull 

<t*n i^iHj 4jl3jILj Lo IjlAj t4_usL>JI L l lcLl^ ^1 <j_uLlaJLj JlsLUll CjJl^I 
Cj l_ua_jJj \ (j\j 4-llajJI SjIlaJ !^ •[£$& 4x. j-a 4_C.L_u ( j-c 

iCjjL>Jl 1 »1 <>u?tl JljIj jJLlj (jro*. 4 jL$jV La ^1 4JLjj1d /si" < « 4_JLuJ»l 
4 l/^ 11 (jl-ljLtil Cl<- 0 . (j-A-^J t^l”f (111 LlaJ La) ciJJj £>_A M < M 1 L_3 j_<_uJ 

»U a j-uu /aJ 4_jI (4H*_J1 4jI Jlj ^ 4jL^jV La ^jj Jjjla ^j-Aj aLl^ajI Jlju 
(jLajJI j_1j tJi_j_»_j Jl-usIj j_Lij <j_Aj 5(3^L^^I tjr ic CjJl>JI 

^-. 1 ,A 11 jlSIJ j_La_> d q y J ^j_A 4 Jj ml < *»^~ 1 CjjL>J1 I Jl_Lc L£L_u 

iSj) 6J * "3 <3^^ ^-L».-Lt-u 4_jl_£ ic-cZLil 3^.1 j t to <? > nj ^jJl 

. Ju£ G 4 jUlU (j-^3 

<_j| _JJ^S Cr^- ' agta Jtisslj jjl S<_j| JJU3 !_^£L 1 Og_l! 

i^jV^Tr a jjs.VI jjLi (jl I og < a JLx. I t /ij V ‘(J ^ 3 (j ^ 0 

J-i-l jJI u^\ Juua \jJI Jjl J_ 1 £. ( 3 ^- J-iasIjJI 

! ( _ j ju>.jJL! ojLlaLi 3'»~J aLa-j-a- tfj-la-i l ^J‘^ 

(jl ^ al-Sj-aoJI <_j_j^iLll 3L> I JlA (^yJI m i n a ajJJ JjL*J JU3 j 

3 L 3 i4 nil 'i ( _ r l£. tfjLi^jl aLSl Iajo Lij^lj LoV tillj 

U a 1 a 1^1 j (j - 0 J - 4 lj^ ‘Lau'jaa 

J^Vl ^\ *Jt> J - d)) cr^- 6^ erV^i *cK>LkII 

La_^_aj *CjjL>J! (3^^ L^Jj_<-^j JlIc ci<-t-u.il £j_uaJI ^j_A 4 .C.j_Lu 2 _a /a^cJJLI 

Lt_A (jlj, J < tlj a!j-A^>«J1 4^3->.jJ1j ^jl-AjJLI JjLAuil (jl^ J-aI (j-A 

4j1j JljV 4cLoL>J1 ^j-a 3juJui< 4 _j^_a_a ^_Lc, j^LuaJI «: j_uaJ1 il : Jlu Jlj 

^Lj^-Ls 4_IL>»j_a (Jjio ^-u-aj aI^-a^JI 2j_&LLaJ La^j 

jUUl ^jsc-LII j-Lu <4_uLlJl 3 _a 4jL*1I juJLus ^3^ «4jL^jV La ^1 

1^_a_>- 4_>3- > o ^3^0^ L -^5- 4 - 0 (jL^ v . .."jl A ^ t»> a l ,s>\ 

J jLA-> (J-A I * 4 l>-j_A ^ I Jjisaj 1 £j£. t tl niK 11 j JulLlujJ l 4jJ|jJ I 
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gjjLJI jo* SjSi 


-iljjj 3j4U! 3 I siIj-a^JI 4j>.jj>.jJ! 3^ 4< jr jjL>JI 

. JljVI 3jJI 1,1 ^ 1 , >»A11 

^3“4_J_}La £ 1—L<-U 1 ^ I Lc Lt-Jul 3 l£ £ j^-t-U 4 L^_lI I J £.^_4_<J J L^J I L^U j 



£-jU*Jt ^31 (jI 3 _}La JI SjLlol 4 j| Wt < n~ ^ lit t l*n mi J^ujJ 

L3L>. Ij-ul3 La tciJLlj £_aj .Cj_>L>JI 3^1 

JLUI Jj «(m 3^.3 3^ ^-u 31 3^-^f L° Ij^j La 3 ^ 

tl 4 <7 g. i-A-cuJI ^1 4jLtfuV jJoZLA 

a 1 1970 ^Lc uhuru 

3-j-^j 4_aj^Lj 4 h<ll (jj>-L_u ^>«j (j_A lJjJGj j-Aj . (Cygnus X 

j I j J Laj_^ ^j^ .‘"' r ' 3-^-A-i V cl<->-se-j 4Jbg 4 _La ^ie-ua I 4 jI jJulj 

4jjIjlU 4£j->J! 3_a 4-ta-LxTu aJ, I 3^*>M 4Jta£j 4 Lu Jj3jaj 

3I j_Luj ♦ (j-u-A-ilJI 4JbSJ ^ A* «>s j^IlC. 4-iu-a^- 3J 4Tu-u 3^ L^jI jJulj 

4jJJ cv £j9jj (J^-4-* LaJ .^juaMJI ^ A t .. ^ tl 3! ^jJll ^SC-lII (j-A 3^^Alu SjIXI 
La-AJU>. I (3tHJ JjL>0 !^£i _}j_<_ul t--<-AJJ ^A-5e_Lll 4-3 UJ^ (-JiSj-A 

J-& t^JjLlTt-U 4_JjL>JI 3 j_aJI 4^1*4 \ a JJAL9 4j3*^?Lj 

3^' £jL». jLiJI 3 _a 4j^j!J 4_jI jUnii ^jJ.1 ^tl!l (j-A 4 3*4 1 Htl 3jLU c_aJJj 

(jl ^_»_l1j cjjL>JI 3 ^' t—jj-uo c U a! ,,," 11 jlitilj . jj.«,,Vl * *»3~<lt cjjL>J1 

(3^ I 4.3t-ojI I ^_<_u_aj 4^-u^I 4-t-tfol *■ —' - ^^ Si-LtHi 3 d 

4 _»- t i u 1 1 3°^~ ( 11 3^,3 * I "o^^i '■^ e ^- t - u 3 ^. 3jjLt^ L^j 11 lo 'v^Lj 


Vj *cjjL>JI 3 ^! ^jLx -l >*3 (jr^ 3 jLU 3 ^ ^L>J 1 4 ?Ila 

. ^jJl>J 1 tiJJj 3**!_} 3 a jJu-saj SjLij 4 j| 
^yj j) ' 11 cr^ c_x2j 3 s3 cr^I 3^^ 

(^L-Lj jJ /^i a Jl_ 3_3 ttilij j—aj .4jlUI^ Cu-<a3 L^JSLIj t3 Jl_ij>. 4_Lu 

1978 jjLa JJlc. SCO V861 J-A ^1 4juo<V Jj^-4- 4 

3I A 3^btj Astrophysical Journal «4 j^ 1A11 »L3_ui]| 4JLstA» 3A 

ji j-t-u I <'1 3A 3 ^- M87 42>U ^ 1 4j^riji3 jj>JL! 31 ^_a 3i33 

)(j-oj-A-tTaJI 3 ° 35^° ^3^1 4-<-<.laA. 3-^Llj La 3^m 3 _a ^A-uaJj 4 Lajv 4Jb^Lll (JjLa 
4 JJL 4 II 4_jJ-aIII ^JulI c m Mi-ljuJll (±<-l>. 3 _a- 
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JcpjjoJI oLojJI 


4_<_o jlL« cjLjLSLI! ^jla (J!l« £j I I^^ 

Jl_jJJ_jJ S U -» JlJ ^J ( ( 2)-5C_J l_G^-3E_d tk) ^ !>»**' 

<ui£. itSLI! JjLa Jjj-uf i_Jij (_ 5 l ^jU".ii_i il .powerhouse>»«<ijalU! 

5 ti.,,l3^1 U tl ^rP* ‘SjaLIai! jAissa SjLlftj Jl 2 jULI 

jjL^aJLl tfJLA JlLo j .iloLsJI (3_a I jj) t c. (J-i2 ( _ r 3 4 _Li^I t n~U SjLtl 

edU 4 jUU USMx Ij-j^aij U o' 6^ 

4j$ja laiSLo aLuil ( _ T jkj-(3j^»iII £jLi> ^L»-il JaLaj) quasars uljljlj£UI JiLo 

. Lujjcji JjJls. gJa jj liljLk 3 jj /■*! I 4-ulj 



I jut (3j~^ N j L^-t-gjv l_uLx<3j La I j] Lola ^ t-sl t-» a j^ r Ui,,, ^ clIlLcj (jlSLojJI (jl Lu^jJlal I jl -<_j 

^1 4_uIj J^selLJ £jL>J! ^1 ^Idjl <Gl£j jJuj$ fjl-btj! jl Jjj (j^L-u Jjj-oI i (7i~ £jL>» (jlSLajJI -_>. 
^Jl Ja 2. ■ ■' j ^ j ■-— ^ jjfc La (j jj . LulSLaj ( j-° ^ ^'"■ 4- ^ ^LscjI Joj^j LlSj (jj I IJ-! 1-2 J 

J» JlC. <_JjG!lII <-Jsl £)Vl Vj 

. ^_uLc J^fcJ ^yjg. JU^G t JlC.LuGj CjLuijMU L^j^XJ (Jyltil 4_u_J! (j| 

l-GiI jjLxJ.1 ^jlSLdjJI c cjLuIsLjJI 4GjLuJI t_GIj_>JI £y*j 

c ji? lit ?r.a Lbj£ (jGLcj uLaj^j Jj_<_uV' c-uGHll LxjL£j jJulj 4_j I 

u-GiuJl (j_c <(JUX^?I C_GL>J1)) «jjx! tiJllA l)L^J ^Uj 
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gjjUJI jail SjSi 


^ ~ l)L£L«j_JI 3^l_(_?e_!l Julj^J 4 J^_4_u VI L-uHlII ' il j!l£ VI JulC.^ . J)j_<_uVl 

LaLuslj lil 4cillj Lo jjjjj i)l ,,, t V ^jJI tdjjL>JI ^JLj 

«jTu.cl 4)) (jl£L«j (j^- 2j-o 4 jL£j III jJlu i^jlSLajJI S^Lbtjl 4 _ajLLc 

V jJ»J Qj) ^ ) 1_Lj i_La_jj_j _ij_<_uVI c-<_SllJI 1)1 lH>- ciJJj ^ 3 j .j^T 

4 4-JL<^-'v.I (jL^Loj-II (jl jl . 4 (J^j-j>.I 4 I j < mj 4_jLj 4£jJu l)t ^jJsalajjj 

1* ", ^ U> ', a L U. \ J 11 < Jj-Uil C_<_<2J 4_L^ ^jJL .tl I 

4_u^lja^V! 4 -UjIjJI 4>JlAj . ^ l)l£L«jJ! {j-A L*_<_ulj VL^aijl <jrOltaa-lia 

Einstein-Rosen bridge (jjjj-lry-tirij I l)L£LajJI i^ ?a i/u 

jjaail <_o2j ^ ^jl^13 2 jUI *^tVi,J_& .wormhole (^ijjJI L,JirJl jl 

Jjk $i_uj£ *Lfcjl ^ e£>>-l 4_p*Lj jf *J-^T er^ JL^^I Lr^l 0^ 

diVL^a^VI 4 >Jl& 9«0jl>*T l)l£La» _}j.<_u I c_-<_aj i_La_sL<_uJ 3^111 j 

4 ♦ j i U ^j-C detail 4j-c I jj^J \ a# aj .4_4ai^l_Ld j-tls j-A C-u\£ I a - l q jv 

ci<_5e_jJI ciUi-jtjjLl! ^_j_C Jj_<_uVI c_-<_2lt]! 4 j CjJukJI I 1j\j l)L«jJI 

4_jI 1)I c.«-pj M. D. kruskal ^Jl ^ < n Ju^ * •* ^ ^jJI 

(^se-LMJul 4jj£j_I,l 4 jJ5j_HJI L^Tcv < U 3 < ,n JjojjVI < > < 4?ltl I JlA JlLo J^*J3 3jLo 

(^-Aj-34_jJjJlJI t_jj_2i<JI CxjL^ jJ ^I Lv j . 1 <<^^4 !>£. Jl<j (jjX^ 

4 3 U ) a JLSHj^U 4 \j i nj 4jI ^_x1j ^jJ L^jL^-Jjj?tl] 4-ilaij-C 

4-uju t4jJ5j_llJI ^ I 4_2la-L« ^Jj 

d<jl^ dilj jJI (jjA ^e-i,xuX I 4-^a 1 j3Luj 1) I j-±& jl till j Juu 

^>-1 ^ t-^ mi 4j^S»j 

l_JJ-^UI I^C. VI oVl Cj jL5tOJ LuLa ijuA I jj-fl L>^ A J 

CxjL^ a\j-uj jjJu 03^-11 ^ 4j3j 3^U ^l^>.Vlj .non-rotating SjljjJI j_tc 
»I j>j-t-uJ I c_jj_ 2IL!I (jl LuLh 4^3 _$l ^_5P° jl ^Ijp 6 - 4 

jiljj-taJI t_s j-oIILj 4 3 Ul 1,1 (JL>J.I CjViUl jinii nT Jjl>- Cjj-tfaj JlSj . (JIU-i 
u_t^ Cllu jlIIj R.P. Kerr .<_j . j <_alj_<il c.cj>o 1963 ^Lc ^ 3j!jjJI 

CT^! '^jII C-4- lv tj-A (jj^J (jl (j r*-y J 4lt 4 CjU_<^ ,jjA Cclu 

4jI a j-tlaJI 4X.J-UJ jjbclj 1)1 1)j-S-L-ILfcjJ l)-4 jlji Jij_«_t/1 t -t-jj 

^jlajuJI c-ufcij .«jiwT l)j^» ^_ r £-jJ l-u Lo ^ 1 ^^jI 4 4a^jJll 4j w A**«tl-d 
l)-5tj (^jj| (jj^il l)-« 4 jIJ< miJ 1)1 1)S!_4J jlj^-llj ^Jaj/Vl L-t^lII ^1 
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JcpjjoJI oLojJI 


^ J3 jjJ £)L£Laj «d * < a I ^jlSLaj 4Jila_La ^jja-L^jj-jl ^->*T 03^ C^i 

^Jl <U ^ .,. j □>jJl-L ^3 1—li-iitJ La I jl Lai ^-LuiaJI a^, ^ill j . 4jI j Luj£ 
4 _j a mi U j-tc ^j-a 4a! C<-p»j c-<-L>a j_a jljJ c-Ja J 

4ou_u jjL>o 4 ju_u ^uslIux j <jI il _}j_<_uVI c-JilII I JlA (j_a 4_ula ^j)^_>JI 

(jiaJ! LaLaa (Jj) <?♦ U j-tc. ^j-a <j-u_lJ 4al^ t L-JaoJI jjLjej La ^1 (aj) <<M1 
.«j^I La ^jlSLa))^! 4_ula ^j^>JI 4_ul£LaLj 
j. <? mi \ t 4 \ j uij 1 Qii is >£J al-ij-<-<j-JI v-Jj-doJI JiitZu-ul £)^*-a-U (j -0 
lJlsIjJJ t-OJtcl (^J^l 3j-a Lu^>.iy (jil ^j-a 4 <?1~V a alja»»l Lru (J^VI 

Jjjj-laJ 4isjL>* Lut-osj Lal-Jlail ^ju-uj ^ I ^A < la . d a j 1 ^ t, 1 L^icjlj 
4 Mflm ^LLd (jp3 (j>>cJI OJJ^UI (j- 4 4JL_ulxjj ^l) LlSj c_>-(-ul-La 

» j U ~i M. j La^ . <jL^_ajJI ^j_a aLtla jJa al t (_£l ^ 0 <J (jt 

> »j «(jLaj ^1 £)l£Jtt £)_a 4o_<_uLLa 4 Urt i (^1 £)l ciJI Jl-Ll>- 

L ysj^\ lj->j-*a (j\ ^ 4 ] £_pj jjjJo ij\ ^ 4 ] 4- u .u-lIIj ^j^-a-U ijjz 

(jl flit V 4a La ^ 4 -ttuij! (jj* }aj ^a^Uf JlC. j_a 

tU < >nVl 4_j_ualjH^^?l 4JUJI (Jj ) yLt£ L 4 J Ij_al^ Jl^ ^ 4 jV 4JL>.jJI 

I 4 t*> £ t ^J| jJL! |^j|^ j-u±se£ Jj_<_oV! C-u-SHil ^I JiitTu-uI tiUj 

La_a I aLoailll (jrU CjLajJLtil 4_alSLal ^_uj aLoailll 

( _ JT _b L*2 _jT Uj-kj *4^mi cJJj JJ-UL 4_U J »^tl 4_*_tiuV I Ls" , ■■" 

j-^-a 5 aj) t^all ^j_a £^j_ul 3 jLluI ^JL<_ojI JlIc. ^jLa £)! J_jV ^HJI ol^jL^XI 

^a j i mi*} I 4 Ij i ticfi JiitZu-ul jjU tJL>. t^aji < tntl 

54_ajL>JI 4 jLc JujaJI 

4JLus^j LjJlxj c_x 2H]I jJ MiL>a ^iUILj ^JLuj Cjl^jLiil oJJb 

jij . {jefi (jr i£. I J1 i^c')^\ ^Lu Jj-tfii-La ^L>ol Cjli 

(jl ^-L t -j ( Jl-l^Lj (J^-5 Lj_>j_ 4^ (jja^-tTu-a jl) jl l_x2j J^L>- Jssj^uJI 
lLI1_La 0-4 4_ulSLaj (^1 Laj^ aj-U ^ 

L>^- <1 4< ( J^*' 6j^ w LT^ L)^ oii (J>^-Uj 4JL*J! ^ jLa Cj>KAa 

. (I JajL^fu L^Ljtcjl-JLx ^)lSL<-aJI ^-C.Ja 

^ 4a I j Jl.i_l£ *4jjlSLaVI ^a jl < nil I 4_o>.Lj ^j-aj 

4- T l. L j j_3c_<3_Lj 3_}La 4 T alSLaJ JjL*_lL_uI ^1 Ja ^^ a « m m tiJllA 
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gjjLJI 


(J_j_j_<_u V lj Jo (^o_U I t ^ / 7T\ JJ ^ tA> Q^5C_u_uj /» .j>>j J c_<_3j» £>£. 3j jLio l_u 

c_j Jjloj j i r<n 4_ji_ji_aJi ^ jlcj i^^LLsVi ^.ic. 4 _j j-lJllH ^ji 

.(j-cubj-jAll ^ to ♦ a (j^-i£. Lr^ M' 
. J .(j tlLJj (jrA_j Lq-£j -1 >1 Ml °> Lloa (jL£ ^jJt (jLSLajJt 

VI j-A Lo-P.C.W. Davies j-uLc .^jLI j .<j_u .t_jj N. D. Birrel J-jj-u 

Jj_<_uVI < It 4 _jLlu_uo ^jiaj V ^llLo 

jl ^SLII jIjTj tc-t^nUj Jsa_jo«j ( jy ii]l 3 jLU jIjT L^jLiTlcI Ljjol .(jjSJI 
^HU ((j-uoJI)) I jjt (jl ^ojVl (j_« 6 ? L^jL^ Quantum LLajljSLII 

(jj-£ ^Jl (^jjj (^jJI (^JjjJI L-.<- 3 l llj . Jj_<_uVl C-cdlll Jol J ^ U Q-~M (jl JuV 
4 J (jj- 5 Lj V Ju 9 -(£joVI 4 JIHI ^-u&Lil! (j_c (jLcu ciJJj (_^ 4 _jLJu-joI 
c_jj_SIlII jo (j_a <—.<_}L>JI ljuk (jL^ tciJJj . 4 -iigJtJI 4 _oL<JI (j-o Jjoj 

d<_3fc_jJI JoLtajJ (j_C l^_J_t^ I Juj-S V-J \^JUjlu OjJpLA 4 3to ) fl (Jiaj £ I Jj_ljjJI 
4 ji_u^U l_<jI^oJI !jyA Jjj_c (j£. t ^ <*?X~ (j|-(jl£L«VI CU-O (j i^Jaillj 

.(jL^jJI l^j ^u-uHj ^1 

: d WjJI* itiii I 

(jLcjJI (jL> ^jUi! ^ ♦ mij (jl (jSL^-J 4 JL>.jJ,I &JJb j_Lc. 
jJIj .(jj£UI (j-C, 3 jjL 5 c-o 4 _j_Lcj j*l£ol 4 jI jl Ju-ol »>»tl < JL>JLl CjLj 
i h i Lul t I 

jjlaj cosmic time 6 ^ 3 ^^ 

t^yja djLJjLC. p 1 ^ J 4 _j I Jlxj Jjo. LjjLtOJ Lj < £j\s>*^ 

j) r. j_A j ((j (i 4 Mill) ^coo (Jj->* 

(jj* UL 5 ri^ 4 _aI ciJJj ^Jo .1 

^_Cjj t 4 _j_LtJlj ^seoJI Co (j-a CjjLaHj 3 Jo 3 jo^ (jl ^j-c ^CjJI 

(jLs J (jl U < t Jlj^Llc. j| dsLcLao ( jr £ ^UaluVI ^Jl jrtJj L^jI 

(Jj-j La! (^f tisotropic cjL^oJI (^oljoJI Joj_« «uf jJuj CjIjoJLI 

. DjLtijl l-t^oj U lo Cjlj- 5 t^ll 3^ 2 - 5 Cr^ 

IJLC 1 a j 4 -CjI^oJLI (_Jj£ (jl Vl 4_t_t-u 1 —uj 1 ^joi 4_lio. jL« eiJLafc^ 

-CjIj-oJ. 1 (j_d 4_jIoll 4 -C.L^oJI cJjJJj 3j_ti/l_L^ LjjjIoj (jy3JI CjIjoII 
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JcpjjoJI oLojJI 


^I 4-C.j,eall ^-LuJ-a a(j-a^tll i Lie. Cj1^_>JU £>.|^j ^Jju 

cjLuj^ mi* II Sa£. ^ E.E. Hubble JjLa . 1^\ o-ul ju9j . dj|j->JLt L^j juLLu 

£_a 3juI»L_a l-lluLlu 4-Lut-a 3j^?e_a L^j 4_c.^_<_uJ1 £)I I Jl& ^j_a 

. 1 LaLuIj 1 3Jljju 3j^>JLl c-LL^ Lai^j Lajuu 

tV = H X D 1 4_La_u_u_iJI 4 JjLjJLI 0 Jl^j D 1 al ,,. , U (v) 3j-5e_a 4x.j_<_uj 

.(JjLa C-uLb cJ&JjjlU CajLiH H 0 _jj^_5 

Cj!jl>JU £)t CjI JlaIAU oJufc ^j-a ^jVl 4 JLa^U jJlu Ju 9 «bl £_aj 

La Juut j-a 1 (^,-S Lulj Ju^Lb ^)_aj 4_esolifcj Lie. L^_*_j_a^>- 

(JJjLa_j_a 4_jI ^ \ c. ^Jl - l T lj bJ-aliJI (jl b! 

3jj_o^J1 -LaLLuj (—3 j-ljj eJLiLa t L^la ^ 11< a.j 3" 3^j9e_a 4 jI (jl o_pe_i La La-5 

.CjIjJL dJ-t£. 3jL tTu -a £j>.ljlu L$jl CjIjj>JLI J£ jJulou ^1-1^ t h 3*5 4_aL*JI 
jJLL (j! J-La 4 jI j_j£. Lul ^jlaJL ^jSLaJ.1 ^j-a J^) 

^j-o^L-oJI (jy£ (Ll>.jJ j a < n^t l) (jj£ll rLL. Cr^ l£ 3^>U 1 ^*^j-a ^j-a 

^Ic. ^-3-tiaj jl 4_toj^tla 4 j V c_jLujL j-ta-Ll! ^1 Jj-aj (j-sejj tj Mir. 

(. aLuIiVI 4_La^. lj-j-a-a Ijuj-^ Lulsj 
3bl a i t ^ * H £j-ut^lt Jo^blll 

4_j_j Jlj>J1 CjL jj_LilJ I Jm mm i (Ij-eaJ ! CjLuJsLjjJI Jjl5cj Ijufc ^jVj) 
aL>-jl 1 3 mi~ a Lujjj 4_cjj-a 3jlil ^ic LckjJj a mi^U 

3Il>-I sub-stratum «<Lu_uL_u 1 jl 4 - uj» o- 4 3«U »c_3 JJj 
« 3j3LuJLt» 3jLaJi 4 -lli.uJL> < o 4JU (1)3^ Jll^I^JI ^-a-<-oJj 
4 jV j-LaILa j_a . Lu_uL_ut IjlusIj (< Lu j^ T J'- 4 3 iloI L ji t**n La- t S ^ l) 

Llij ^ **«* * dj Ij^J. I d< ) L£ Uj * 3<LU ( a J~a Leal I ^_<_u_l 1 I ^_mI^nl I i-ij^ LeaJ 

-La 3j^se_a ^a-jL3JI Jlj-oIj-J! ^Jj)3»U 4 _jL^ Ijufc 

l^C, jj 1 !^>. jJJ_a-euSU j I JLlX 1j * ( tm y jUJ L-u I 5 is~> Ij ^ i a l t | (_ t )j * • t j J | i n 

0 JJt LeoJ La^ ^j-ujLtlLa (j I J Us ill pL«a Ljj^e_a ^oll JlJU 

(jjSJLI 4 i^ijjjtll 3jj_uall (J-uAj ^luLlu I Ju-olj (jl ^l) ^uXj-u I Ju-olj 
(^l) CjLaL>*jV1 ^ Ju>.j_a 4 _jI La^ i(^j-ajJI i_jLu_ujI ^a 
-tilLuk (j-u-jJ . (4-La jJajj ^L>ol ^-euL-u! JlusIj JSLI I Jl>.Ij J Jl_u 
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gjjLJI jo* Sjli 


lLILlA jJj i j-u-aTtlJ 3JLL9 « 4^L>.» j i Jl.lv j 

Loj^jj t (3^jJLl (_jj_t^) juvlj aL>al ^ BjLall jo£p 4 jJj jjsjla (jl JuVLa 


.(3^L>JI eo^ ^0 j^l ^U3VI <> 3 jU 1] 
t^-aVI (jl^ lal^ • 4^Lvj ^j_a jlitJ la jjju^jj <jl Lu-lc ^ »^tl 



^j_a Juvl jofcj tJjJuv 4a 1 V ciJJj £-aj tg-LoiaVI aLu-a 

(jlj ^lHa (jjSLI 4^~ mi a 4JjLa-a (JJLlAj . ^LlLa (j^La ^j-aj Ju-a lLIjZLula 
Laj)l V a (jJLufc £)l 4ajJla t h i Jo-aa (1)1 Cr^J ^1 JjJlv }Lj 

<>L>aV! JJ-TVJ_J (^jJLJ V JjjJLiJl! IjLAj ^_la_<_U JUU |j 



Jj ♦ j < h 4 t£j--u-u j a~ < »lj t(j-u>-a <>L>al (jr Auu 4a I jJj . JjJlv ajL>«a 

ol (jj-i ^5^ ^Jjjv j!_} Ju9 aSjug. i <4a Ja 4lo_3a ^1 eJsLLill 



£)l 4aL£Laj O-^ olj (j-C- 3jL±c (jla cr^^Lp^ 4o*Oj^a ^ 
£>aJuu VI eiij Ju V 4 _£LJj 4 4j^Lj jLju I ^£i Juvja 3^£L!I) «3 j^I » jSLj/jjo-alb 


LukiaHa 4laa?ej jota (j^c. Luj^-La La ^ l)J^ 3JjLa_a 42 jjJ^jj . (t_ < 


. t t, t jj < \ ^jj 1 ^*v. ,.. i V L£ £)lj OjJtv. ^Ljj 

3j^e_a (jL^ *4_jjJla ^Ja-<-u 3ajJ_a J^La-a CjI^_>J.I LtllLa Lai jJj 

j «J^I^)) ij\ dJLLAj ^oId) 1 ^ < ti3*i 4_aLafcJI Sjjo-aJI «^ja» <_3j_<_u 

t 4_jjJLJI 1 (» > a j Lai .(Laj^ aLaa^ ^j_a Ujow ^jLaJJa V 4ajJlaJI ((£-jL>*)> 

3ja?e_a tijj-staj al t3JaLaa-a 4_3 jjJ^j alaj-u-u <(Cj I j->d I » (jrU JLua_ajV! (jLb 
eiJ^atla VI Cj[^_>JU jjLlu 3^ase_a ^^Iu_o^ I 3jo?e_a SjutTu-a 

«^j-j» 3j_5e_a £)l LaLaa ^_aaljJI (j_a ( CjI JlJLj L^-lC aJjLu-a 

Laj . £-l.u I I Joli j^j-a L^jI ^C- ja I 3^a%_a 4 j I Vj • I ^ < ■■ 3 < SjjaoaJI 

(jj^JI (jljo-aj i jlaJijVI ^ jiw| CjIjo>JLI (jrU jCLaJll aLaa_aJI ^j| CjOata 

^jl ^_tC tCr alla JlxI olja>JLl (j^a J u -a-tl aLaaaJI ^jl ^1j-Ilj «j- u aJ' Ja^l 

4 \ i <i (Ua L^J-a 4_<_u_aa J^LtloJI 4_Li^Lat_a C.ov.ja La CjIjo>JLI 


O^JI aL-oa_3 4 _l^L<jj Jiaa 1 ^ K tj taLoajlII JVL>» tiJ^otaa V CjI^o>J,L^ 


228 





JcpjjoJI oLojJI 


(Ji<_a \ c. .^LulSVI 

4-U-u-t-lL (j^SLiuil 4_lLt_l j>J L 3~ ->-j £jj jjlj i LfljT p tj Lj J-Oj\ (jj jl!| ((jj^xuuLuVl 
(4_jjJLJI i ii j_& ^jJI) Sub-Stratum 4 3 jtMl ^L*JI ^j-ujUIJ 

(jl J j)3♦ [ 1 La (jy ic-l jiw| (jjSJI (jK I3lj 

£-A L^-t>!.*■■» 4 3 <,->>LLa j)-A La cJ9j (^ CxjK (jI (jil 

UK o^it 3 _>La 6? jyV <>* Juu! ^1 j^aVl LUuU IjIj 4 >Vl 
<j_Aj ♦ miVIj 3jLU <j_A 3 jl_jJl^Iu 4jjL 3j£ L*_a 3j£j_A tcLK 

J^L* jLt_Ajl (j_A q^SLJI 3Ltiuj 3jK_s ^jJ.1 ^J-ljoj (jl 4^LU! ♦ tl ciLuu 

jbtijVI» I JlA 3j!jl>. 4_>.j_} 4-lLc., OjK La m mm <jl (jSLAJj) 3jtj->Jt JuJlcu 
1 h** a < nj (jjSLII 1 '(<<& c. jj cj Jl5cj £) I La Big Bang «(JjU!I 

LjJuv J5l*]| jL?e-3jVI IjlA <jK U t-LajsL-uIij (jl Cj!j^sc_aU 

CjI JJ>S\ (jl£j-*L>«j| (J£ ^L*_CuV I J 3jlil * a'i*\ l—3 j_3j JjU>. Ij-5C_3ILa 

.jLc-ajVI t 3 /«t 4 j?c_l1j 

3_jL3 IjLsk-ajI 4-3-t^aI Jl_u ^aJ (jjSJI (j^ (j- 0 (j^L La^-aj 

4_aLlII 4_lju-u-lII 3" La-jJj . JjL-u jL>. ^ 1 «>*4 3jLa11 4.3LKJ! 

(jlKJ.1 (jl jJsljJlj *3 jL1I J-A Jl^ »1 <>I 3 U (jl IjlA (j_A *^Jlj 

IjJL>^ J^UJ! jLstAjVl (jl£j • JSl^JI jL^e-AjVl ciJJj CJJJlSAJ LlA LIj (jLAjJlj 
. l-JSj j£j_A (_pajlL3j (^jJ! jj^-aIlIL 1 mi (jISLaJJI (_^ 

(jjSL ^ J^-4^iII (j_A 4^vjJ lJ 4^JJ-*J,1 jiLj_ti2il jruljjB jiitlu_ul (jSLJLl (j-AJ 

I Jl>.!j £_Lu 4^jJ! (j_A <L>-jJu CjJl>. La lJu-ojJ-^LaK Ijjj-uj 1_Ajj_jj La lLILlA 
CjJl>. Lac 4^jjla 4jI cIIaj V LKJj t«4j|jujl)) Juu 4 _uLlII (j_A (J^iLa (_yic 
4 _jV «$J-jL$j| jLse-AjVl (J^3 CjJL>^ I^La)) tJIJjjJI (j_A (^Jju>. Vj .ciJJj (JaS 

LjSLj ^aJ (j^-sr iLw^>U j)JJufc 4 _j ^Ji3r*> < m i <^JlII ^I a XL (jLAjJlj (jKUl (jl jJljJ 
(J-LsaVl j_A J^L^Jl jLsc^jV! (jK Jl 3^ - a L^-ltl dJJj 4-L.l < ,tt ) (jjj^>-j-A 
.(jLAjJI 4 _La Ltioj (^jJ! 

^KLaI (_^ (j\3_jLlJI t(j\_ujjLjjVI (jjjLualjJI j-aI (_^ jJa_Lll (^1 LJlC. I 

LU-jj-a: (jcLJslj t ^LcujVI (> (jjSJ! jLKV 2L^oUL 

JludIj JS' (jl t lo^» jL i—3 J) i n4 (_^3 Jl>.T (jj-IL > o (jyic, JsaL3_a 
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£jjUII j*c o^l 



CjLaL<-uJ.I ,M5j (|) u^l^ja t-ilLul) I . J_i^l (jjSJI <j-uL<L« u<->j_g tCj|j^>J.I 

t 2 4_t2r>JI 4_3 jvV <jjiLuUI Jl u u pj I 4_uL>JI 4 jj^miI~ jLLsI CjIjaJJ 

.4_t£, Luajf ij7 _A CjJulLiI Ju9 CjIj_>JLI l^iaj jlalLaVI ^ <Lit£j <Ll jJuj 

-Lii g'Mi . ij <-3>ui <ys jT (sj) 3>>J.I 

Jiao' JSso 41 Loiillw Uo^Vl jSIjj 

• 4J citjJ (jjSJI 

(J^ ^Jl-aLJu-j (jjSLU ^L*JI ^ fc* <t,I ^.. A< JlaLJuj 

j-jIHj 3jLl*-j jl . 

(j^_u_uL_4jVI ^jll^IjJI ^- -l ^ > . (nj ^LljI (j^SLII L^j^xj ^lll c/^L>Jl 

_i Jlj^j (jI Ju-otj 4 _l31_jlLIJ CjVL>J! c__<_jjjJ ^ If. 

j_jLj-j m <? \ uJlj - sD ^J J* Hj l_$j j-4J iJT Ilil CjVUJI 

L £>"1 mi a LjILi LjLxj w k*t 0^0 13-33 jS ^ju-oljJI cjLcL-u 0^ idjVL>JI 
tLr jj^JI Ijl^J 4-liu-L1Lj .Cosmic time £)L«3^ fu-uL> <-3 jju 

CjjlCjLsI(^1^ • ^_Lxj C-x-U^J Ia-LXJV Cj.ilJ^fcll 

£_« (J-xLjlTlJ 1_Lj V jj__U Lxjj 4-/-^L>J I 4_U_i_u_(J I LtTtUJ O' 

jJ tJLpJI Oj^j qjj i^ljJ 4j <niUj Oj^j- 56 ^ 

p Aj-/?.J <>> ti 4-C.j-t-uJ 4 jjLox 4-Cj-<-gJ Qh ^ 1 U> / ^ 1 A »>> A11 L_uX jLiTlC.1 0^°' 

tpl—L-i-ul—<-ul Q-jJ Ajl \"c. I 0^-^' ' er^l 3^_stx 0-^ ^ ^ 


110 




JtpJuoJI 0 L>jJI 


(J_*J ifjZJj » 4-dLseLLl 1- 4 3 4 i_ui_I ILi £ya (jl5L! 

(j-jJ-Lsslj ^o-Ajl j~ f .l (j-SLxJ lij-x-a (Jr £ (j-Ojas-j-LI i Lillie I (jjs 

.(j^jJLia 1 " Lm I 

Jas-j^a (j_j5L U? L r JJ *i! ^ J~ '" ' a ur 1 -^ U^j -^5^ Cr^-9 

.cjL&LjoV! J£ ^ 4 1 iin't jjk (jj5L!l jJljj <L>.jjij cjL$j>JI 

JLs.jjj (jj£UI ( _ T 1^. 3jLs.|j 4-p.lj (jjJ-libjL>. Cuj Jj3j 

4_LaljJ| SjjJiill L^-(jj£LII . Li>. 4-Jlc. «l>.jJlj cjL^jsJI 

(jiu/4 i^ljuiVlj 3 jU,I (j^ 3jlja»JI 3 Jjjui 4 j_)U 3j^ jjjs LJuj jl3-4L'is.^UI j 

(j^, ■ 3 I 4- " (_^jj| 9 ,-;,Vl jj-o 4 3 j « .>i 4 j 31 A. i LLLLa^a 4l£ (jj£L!l U_J^9 

4_«jJL 3J! 4 3"!*% 11 4JUJI J-La CjJls. (_^jJI L.III ii ij .^jt-sutl jLstijV! 

* Mil 4 ~i i 4v 4_b. t n mAI t >L.l2 ad» i.'iiV 1 I Jai a£L ^jl i_ l^j Q^£LU 

.1.1 jjULLxJI 1 <1 4- ^LuiVI I jui> t fliVi^l jjji Jjl oL^^a 

jlsj . 1965 j»Lc. ^ R.W. Wilson jj rj m lj .^LLIj .jj A. A. Penzias ^Lj-b 
jLiasjVI Cm j" Ij . jLsoVI 1 JL& (jr^ aLj_iill Cr^ (Ji9^ 3 JjL*j 1978 j»Lc. IjLa 
JLs.j-0 4 j 3I->JI ^Luil (jl 4 31"->J. 1 CjLliLso'i?! ^ 43jlA 1 iisOLlI 

4-jJLc, 4js-jJ tfJL&J 13000 (j^o aja*. bJJLs. (^-3 CjLkLsijVl (J£ ( _ T 3 ( _ > asl_jiiJI 
(jjJ_LssljJI jjLj 4l 3~f,VI Lb iA 3~tj Jas-jj 1 JLs. 

1 4 4i 0 . ■' A^ 1 ♦ ( 11 ^ 1 Ij. t ^r*- 4 1 jl 3 jls.Ij 1 . Ll 9^~^ 1 ^j 1 11 11 hL^j^M 

.(^yjjSLII (jLajJl j»^ia iajas (jJI 3_jij j_buJ iJJJJlJ 

jjjJLiaslj 1 >. .|3~|| jbbj (jl jjSUa i_JJuo (_^l ^1 

b!iJiiLij .(J I I a M l I I L^ JJ>.J (jbjVI obj- 3 6-° 

SjjLsLU diljjtall 4 J < II /t Li tiJJjejj Ig 1 m3i SjasJLIj i3ja»J.l j^j-a <j " ■> M i l l 

4lc.j_ui (jJI ,jjiLl3JL 41j^iA C1jLc.j_<jJ1 iJJb .«4bL>JLl ic.jaasJU)) i_3JJj ^bLI 
4_iasLs. 45 j^>- 4jI (ibljasJ.! jjjs 4_iL>J.l 4^.^ a-s- all jl) LijjajLL • aj iAtl 
Ljuaa (jrL9^^ 4j3lbtl y^l » ,."il ^4j""»-"tl- 4 /i <L.lt 4 i mi ML ,^Cj->~ ' (^l) 

«jbiVl). ^ya JLiJLs. ^3 j 4j 1 ^ja!^J1j-4£,j-iaJl i>JLA JaiJasti! 4 Ij mi^j 

^jjs ^1 < miVIj 3_sLU ^ajj3 jJjsasJ. 4 < mi ilL l_Lb.j_au 4al^, (j nj31 (jl s^jLi" 111 1 

i_£jJI j-LuiV! ^Luil J>U. bljairb ^psjVl lila .^1 

LL 1.11 n-». l) blushifted «aLajj 4as.j^s.j» Ls.j^s.j^o ‘v j i n LjjJaiij 
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gjjLJI jo* SjSi 


(jI Cr^ ^ (J-* (( ***o» 4^-ljIu-u 4j^ILSi,l cliLvji.1 (jl jJbj-i 

(4_l 3JL^JI da_<_u^Lc a ^ 3j«Lvji,l l 19 ^ 

^l) al^—a^>» <L>.j->.j <L>.Ij_j_<_u t 3 \ ->iJI (j -4 *t fl 11 1 £j\ ^lc. 

3^-j>JL! (jl ^J-j—t-^JI Ijl_a jLt^jVl ^c_ua.(^Jj^l <L>-^_a t">^ ( J_uo_u_u 

( J? _3 jJLajJL^ 600 ^1\ (J_u^j Ju9 4-C^ t h ) ^ h\ •>,J \ ^\ » mi^U 4 i i <i (Uj 

(J I ^Jl ^C,jLJ *4jLkJia £_i2Jj_a jjjuiXl Ijufcj . cLulii! 

.^j-a super-cluster 3^L*JJ cr^-^ £jL_uG Ljj^e_a 

IVI Cu-oi-J 4_cj_<_uJI ^jlA 43j3^tl ^juk ^G-G ij-«Vl Llj 

Q^SL) (j I (j-£> [>rH^ JutTuJ LuLa ^j_aj 4 £- J) .>.11 ‘^LC.J-LJJ ^j_a 4jLa-t-U_aJ»- ^^yJLc. 
3j-la_j (j-C. LajJaj L-tfiHieJ (jl ^».uj :£ruJlfLa (^\_u_uL_ul 

. <^l^LuVl JL^>IjJI 

LuL^ t«j_uVl)) ^j-a Lc jj clLusjj 4_l3JL>JI £L*_<i»J ^tVn £y^*j 

ciUj .JlMI 6^ 4 _ujj*G]| 2 cP! cb"'<« Juj^ V 

4_£^j>. c« mm I 4_j_ 3_L>JI ^1» u>V 4 11 ii (Uj 3j->JL! 4^j->. j I i^psjVI 4^->* (jl 

4JL*J La ^1 4 11 m rlL 4 _Ajl3 \ $ '& tj tC^jlj J)iUa jLLL 4 3 \ *1 a 

(j <<i*l 1,1 £_<_ujJLi,! ^1 L/tl ^J| f^£.\ 4j» jiL j-LdVI 

cr^ J ^ i <>l 4iU Cj!^j>J.I 4_t^ ^ J-ll 

lil LljI jl_5e_ajVL Iju ^jLajJI ^jl ^1 Lu w *j 

^LLjJ 4 i < <i (Uj Qj)^ ( m (^\_u_uL_uVI ^Ju-oljJI ^j_a 4x.j_a^-a LLitJ 

^- -u j ^jLajJLI LaLIsaj £~ts> ) < n ) lJ) < »nU 

^jLajJI » j_A I Jufc (j-u-jij . CjI Jl>.V I LitJjG JjJJlscj ^Ju-ol^JI 
(^Lj 4^^Lc LjL_uIi_a uLalum (^JlII (jLajJI ^ I-^jj^j-LI I ^-L^-Uj ((^jlUU 
^j_ol_j_3JI CjL^1^_5cjIj IciiJi jJGj 9-^juj J «>>al U>j 4JSLlj-« L? j>.jL> fc 9-^Jjj 
ify>- L-t al.G-Cj I Jl>.VI c-t-GjJj 4_u_a^JI Cjl^ILaJI (Jjla ^ l-^_La^JI 
Jlj-^IjJl! 4_l-<-u_LILj (_j j^j-zz—lj ^jJ! ^j_jJ lj-^ l^_II j L < cjL^j>*j Ljj «*<r.I 
^Ull 4_3jLaJI 4x.j_<_uJI CjI j * \ r >\I 4Tuu LiJLafc lLLu/V^ ♦ ^yi-L<-uL-oVl 

^Lcj u ^JLc. tCx_j_jJI J/\_aljJLlI Ju>*I L^ ciltSLaj C-<_aj 

JJ-A-Lt-U ^ IIjl] I ^1 <>* 3tl Julj 4 a-J 1 4_C.j_x_uJ cLljLilli 4 J i i ii '(11 4-H y t nILl 

(jLojJI La I .(jisjVlj JjtiU 4-0.1 jjJi Jjal (j' 
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JtpjuoJI O lojjl 



‘.JiljJI ph j-Ub o^I <jt ob^UI jjs -i 

(jl 4ji_j_3_>Jlj-3^_i_».Vl Vj 3 } q ^ tl i c< i int 4_J1_>JI SjJjJlj • d i tVi i a CjljJJ I 3- a 

jL^jVI jL.Vl^J^iJI 6^03^1 

•(i^Uil I ju» ^ja ai^ljJI 

4_j I tf* i j -*■ ) 4_Laj_Ju_il JiLc 1 fiLuLSLa! 4_aJ I J^_uaj J . ( _ y j.u . <_J -2 

t>ufcUol Jal mi ill Luj^HjVI 3jLj (jl 1 a a LaLa-i 4_JGl_a-> V 4_u^j CjLjla^ t _ T 3 ^ a * 

£--a JjL-aHjJ .4_»^L*ILa CjIjjJ (tjg agtnVl .<}L>u! j_a j_A La j^e-i ^^ic) .^jrdjLSlLa 

4^Ue-<-ujl)) ^_aJ ci»-u>. till j Juu (JkljJI tint <>tj <_yJI I Ju£. 4jjJua Sjl ■> ail 

. (l) JlJ Jjn. ( j-a a Jlj-II dUii’i J>jju 4_JLlII SjjJlII . (t_i) ik 

^jjJu-olj £-a LlA J_al_juj V LuV tcillj <-_S^Ll>.| 4_4J 03^ L>^ 

-(JIM. I t ii ^yic-t U t~j3 ^ jy I(JI 4-t-oe-tJI 4_u_ajJI jIjVI (jl-3 i JlULiJ . (^\_u_uL_u! 
LlA J-cLjuj LuV £)La^JU £)£LaJLl Ji^>.jJIj jjLUj V taljj_<_ajt c-jjJjILILj 

£j\ li ,„UuV I ^Jl ^LuiiL) 3 wLtluJ p ^ ^ * '■ Jul^-O A i L^jI 

(jUjJI (jf jJt j^iVl L* J£j la o' Js j-" J'j'-" •cr^' Cr* 

.(JS^ tjjSLII jjti" Lal£L>.I j t ~' ^ji LJ t _ 7 _i^£L!! 

jLa^jVI ^js L<ij jls (jLojJlj (jKil I jl SJjS~iinU (j^. I jL^a 
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■tri- 


gjjLJI jot SjSi 


^Lo I 1 / . .. A < i Jl^O LL& SLo Lo^j 4jL$j L^J Q^Sluj ' p j L ♦ 11 

3j)La-U 4 jl4Tl>JU 4_olpJI 3j_3J1 (jl9 i4_j^l^ 3 jL« ^jl jJL .CjL£L$_U 

cjtil ^p!j3 l^LSjV L^Uall 2bL^ 4 _i9L£ (jjZij-u L^K 

4_J ^JLJLI (J-°J ♦ JuV! (_yJ! £_ppJI J-*£lluJ t—9j) < <1*4 (jit *4_j9l^ J«i£. 3jlil 4_U^ 
. 1^ 3 ^_u-^J ^ylLv. n ^jJ L^jI ^-lC. t l_LsL uj i_Sj_L-u 1 4_Cpt_u (jI 

cj! jpJ.1 Cu_»L^ j_Lb :cj^L^V! 4_cp<_u 3^£ja aJiL^ Jl3*j (jI 
L^jLs (4^JJ^1I 3jp^J»l <&LLaJL> JuJi^tlll 4pj jl) 4_t9l£ 4_Cp<_uJ 

C-c-cuJfcS 4_Cp<-aj1 UJ til U? 1 jLjlL»^I ^ J A~> I <n 

<Lp 1,a) 4_ufc Lu-o V 4-91 < m-q ^Jl Ldjjsjj <_9j_<_u L$jI_9 («Cj^L^V1 4_ju_u» 

<_9j_<_u L$_jI_ 9 t4_j_aL^ 4-c.j-ljj L^J (jL^ c I j-a-u3 

j Jl-lj 3j-udL>JI 3jj_tp>J,t JlAI j-tTuilj *|^jL>.f 3pc (_yj9^LuJ Jl,uu ^yil t^LP 3 

LxjL^j jpujuJl <_9L3 jV Lupij l>J y£ 4_t9l£^ 3_}Lc J^pj ^ Ji£. (j-uu L^jI 
4-jLjpv ^^9 (jLajJI j^Cu-uj I jSLaj : j-j-ojUJI ( jy 9 j^Cumj l_9j_<_u 

jJ Cj J >Jmi tiLd £)it L"< T I f t*4 ijusVt LLu 4_4J Loj . Ijujj L^jL 

3jp.ji,l 3 jUI (J^ in t—9j-<-u » jL^jVI I JlJ J <a"i < m! 

JljJljv lj_Aj 4 _jL^_j t4-Lm-o 4 L 2 JL) JlIc Lft_a (jr^ 

Lcjj t4JL>JI oj\Jt ♦ L^jju 1_4^ (jl^-^jJI 4_j_u ^ U^a-Ti O-p- 

Tjlj 1_4^ Big Crunch "p j ^ * II 3^" 111}) ^ j 

jL?e_fljVl 

l^j^u 4jL^ t4 t na') (_^ic ^_pil JlLu_u Ilil 4 j I 4jjJaj edLafej 

3Jlj Jp. 4 JL>.j_« ( _ r b Jiw jj c_Sj_<_u (j-«j * JlJ Jp. j L?c_3j 1((^j^i^ n» 

jl ^ JlS 3j-usL>JI 3jjjJI (j\ .£j_ujILJI q-a 

• J) '*’ ) Lr^' O ^ J ^ ‘12 ' ^ ' "‘ 'J 03^ 

(_yic 3ju4 jI JljJ Jijpj t 4^aL>. 4_ujL?tj ^.cuTu 4 j^ lVi!I &iut> 
3j^_u_u jLsu *3jjj J£ 4jl^j .^yjlSLU ^1 jl« LuJjLlIc L^jIj ^j^SLII Ji^jj 
^j>>• 11 ^pLajj LcL^J 3jujp 3jj^ I Jl_u^ i4_Lol^ 3j^_tpj Cjjj^Tc^-a 

CjIjjJ (j^i ♦ j ^jl 4-1-9 [ jul a CjIjj^ ijr 9 j- LtT iJ Jl 9 4♦ > nUfl (^rul(jL» 

^Jt L<kJ_^j a 4 \\ t lj t 3l_pJI 4_4 jNJLI 1_AJl>.j 

{j-A (jj-ipe-t-U LipjJj) ^ MI^U ^9 ^LLLc 3puaL>JI 4JUJI ( J y9 OJpjl i _yliil 


25^1 




JtpjuoJI 0 L>jJI 


Ij-x-a (jl J V 4-11 ml.I ij-al (jjs (jSLj La^jsj . 4J£ j-oVI I JL& 

jj^SLlI ( _ 3 -c.Ijl 3 jjL£ L»jj^ 4JSL«-4 4jjjJI ejjt jjl 

. ^ 1 ^4_aa-V 3 jjJ 4_»j (j_j£j ^ i4jjL$j J-& 4 < Mfl'i 
4_u_*ajJ1 CjLjjLq_*J1 ^ I jjLojJI (J_& nilli (j-a JUul ^Jl (Jjl mi U (j ^ -a- t l U ^ 

jj-o 4_LoL£ 3 jjj (jl j»l iSjjjJI ,jj» jL^j^l <tL>.jj3 (_yl£. 

Sb: ^=tj a^jJi^lo (jLsjJI l£>M 2jjJ Ig »jTt i-3j-<-u 

(jLojJI «i—il j i.iM» 4J1 iii a (jji (_)^3j&Alia idiLulSLoVI oja jhill 

. L^Laj-i 

4_i_lI3j_c C.<-<-u_lJ « LiL_ u_Lc » (jLcjJI 2j£j3 (jl j »-^Atl |j_& 4 j|ju Lulj 
£j_i £J-U3 <AIlC.J-uj (J-uL< 2J (j| JajLs tt—jl I II M (_y£J (jLcjJI (jl cillj . LcLc-1 

4_l<-u_l! Lj (j LojJ I <_a Lcu-U (j I jj jLii I (ji^SL) (j I ^ I * 4-Lt-u L_U I ji£ I (j UjJ 1 j_c 
jLjuVI ^Ljj Lal£Lcj Lcj-oj LlLl£ jJ Lai * ljI /a (Jloia 1 t ^j-a , ..A <t 

(jl JuLLp* yialLtuJ (jJ jl :<- < > h < *-’ < 3 > _i^>.j_c Jjofc_c (jlSLcjJI (jj)^»j < t(jj£JJ 
(jLojJI c-jL l<-ujI 2j£LA! ^ui>jl-»_Li 4-15LJlU 3j_^L?c_ 4 (j^uljj_iAll *uLiij 

^ l2 ^4_JjLcj ^ t4_aLcjJI CjIjj^j i mII j! (jLajJI (jl 3j£uU ^JjL>*L>j tLgHcjj 

. asymmetric 

(jl_j ^LoLaa^fL) JuJlJl (jy-C-J ^jJLc. laJ^j ^ Lula tcillj j_cj 

tj_osL>JI (^l J j 3~ Mill (jtj i lajjLjeloj ^ t^Tin i LaaLal c_jLcu_a (j LcjJ I 

j «^_usL^JI» j «(J_j_SJLtuiJLI» S^Slaj « LlodLc 3j_L^la>J! Cjjl j^»JI (jl 

tiJLLAj .(jLcjJI cal j (n )\ (j_C (^^^jJI Lie 1 «Ui V L^JLc^la (((^^-aDlil)) 

^Ul j_jI^IL_uj Lai jlt-cTa j . ,,.t,lj ^x^UI (j\j jjcr. i—3 jLawl 

aI jiir"i<iL^. (^UIL 4JLalll ^l) semantic 4 _uj 1 nil cjLjju-^JI L^jju ^jLajJLI 4 mi^LLq (II*) 
.4 Ut?ill oliJt J_t£. tjLojJlj (jl^Jsl J^ajkII l j r a jJulj (jr^N. 

((JisUiaMIl oL«jil J^^-^Luuk^l ^U1>U 2L«UJI aiL^XI (12*) 

4jl-oLv £_>LLaa .«OjJl>JI aj^UI ^ ^jLajJlj ^jl^J.1» <_ib^ ^ 4 <n<n «_i]j^il 4 j i« ui j^l 

. 1977 
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gjjLJI jo* Sjli 


(j_udL>jij cj^i jj>. (j^_j (jj)i»uj 4 jl»ji (ji >" * L^) 

V <-lLIjl£j «J « 3~miU 0 ^!^. ^j-c 4 jlLdI^ L«l£L>*! jju-^j ^jt ^jtv*i >«1 La! 

. j_l^L>J! cj! jo.I tjr lc. jJ J3 (j! ^£La_j J_lZ^_uII cj! jo.I £)I > ■• * 

I Jufc 1 rL3~ liL^ .£)LaJJI 4 » ji U L$j ^ > >Tn 4 _jJjLaj V tiJl_LA £pj J^ji.1 (j- 4 
jl 4 J^_l£ jJ! (jLajJI i_jLu_u_j! (j-£- CjJl^Iu (jl (J-jJLualtJI (j-c 4 jLj -k A11 

(jLajJI jj) ts^"i) (Jl jM 1 njllj (_ 1 i nlill 4als t4^j-^HJLl 3j-tIsL>JI 4_tutill ^yC. 
<>L>aVI 4 _^_uoj_j ^ mi ^j-c tLkL>ol 4 J 

. J.. 3~ , " 11 ^JJ ^Ul ^j_a 3j_l^L>JI 4_la_stll1 4_jJI uLulj 
(jLdjJI ^_<_u (j? (j^u j LULc L macroscopic j-l.i 5L1' (jjSJI jJt IJ£j 
t ^lj tl />\ «*.~V! a ♦ j ,U>tl a 1 Aj .J .S~ , ..jl ^5 CJ-Jl>.1j ^L>al J-uIuJ 

jJj-l-iJ 1 jj lo"fl-JLJLl 1 m <-dl >^4 .4_aLu_x3 ^juHj (jLojJLI 

L y3j'$\ ^ I c. jIj-ULj L_ji_j juaj *irroversible 4_*_>.j ^Lj jJla-j ^jJ! 

CjVL>. caj-oo a 4 \1 11 1 ^ ^ CjV^ j_4 4 _Lj-L> 41« m! miI 4j?c-lU^ 

j_aj . 4_!La j_uJLa t4- i La- » Jl eJJb 4 I !j L^al-i I Jlj^ju 

l 11 3j)Lcl (J^ju lt jJ! a4 \1 I ^jl_£ t L^jILuj CjLuKJI jJIaj jlj!J3 

<>J_A ^ \ C. jj) ^ h II ^Jl CjIjj_i-sdL<jjJI 3^1 

j-l^-t-i-JI jj U-ll £j[j£ i/Qj • Jlj>- ^Jl ^lluo a4 si >^t,i 

. Jl>.Ij ^L>ol CjI^ 4 JUr. 

jLiil (Jj4 4jL^_<jj jL^I Ltiuj ^J>«j : JjJlI I JJt 4_uIj Jt rl*4 jl 
(j_c. 4 _^LLs jJ j_j <4 jl AC II 4_j_^ Uj IjL>> L^ILsLj ^-jjuzj LaJlIc. »>> All 

c^! f_w44b cjV_^5ciji (jj^L 

Jj^jJI I <>•* 3 < /^_5C_(J| ^jLu 4J»aVI 4jL^J .lLLJIjJ IJlSLAJ 4 

Cr'li Jj cr 1 ! 0^ c4i ^ 

1—t-«-u _ljj La->o ^ «»j V I I juh Jlls 

^-ljjjJLIIj .^J_5e_(il (jrU jLiJI jj-A 4_u! Ju 4 _jL^_<_ 4J j i^ljl JiseUj fU t4 I Mil Mill 
^L>oVI cjIj 4_lLajlJ' J!la 4 L^jT ^1 \ mi^Lj ^jJI (jj^-ll ^^11 

4-u-lII (j _a ^CjJI ^114 4 L^j^uj cJi2j La! t Jl>.IjJI 
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JcpjjoJI oLojJI 


4_ljL^sJ t ^-qIu-uJ £j I ^JuJj (jLi 3 ^»jJoL>JI 

* 1 *L^! U^J * LflLoJ J » fi i in (j\ V J i 2~ mi 1,1 (j-saldJ 4 JLvj- 4J jJj-HI 

(jj^LJ! £-i-u ^3 IjJI *ULlI1 JjIjI (j-« E. A. Milne (jJLua 

<<u&j-u (j! f^le. lj_A J!la i£j) t*i h J-A) 

» 4JL>.j-c J^L>* 1 j <h^ c. LfcUot 4_sel(j (jl (jLaj-lt 

L.-« (jL^-t-uTJ.(J > '<°I 1_4^ 4jjI^_>J I l^LujU ^liil ^y^juUU 

j-£} (jJb ^JUw ^J| 4_5 cJIj 4_UULa 4-cj tV* a 4jI 1 1866 ^Lc Bo ltzmann 

* 3 <<-Vn (^uJaj-3JI ^j-ul j t?a j_a ^jil I) entropy ^ ^Luj^bVIj 

£)l jJ ijlliil (Jj « > a J .3^LjJI ^1 1_4 jI J Jj- 4J (jl JuV 4_3J_*_a 2 ^j U> # ^ L^j 
( j_a ^Lta_Lll l jj* LuJlI UJ^i *0^111 (j- 4 3j)gdtl (j-a !j Jl 3 LujJ 
LLu.<.^» I3L^ ^yc. ^• s%*i* (jylll cililij 0jjt> ilt-p- 

(jr Lc. ^L^UI ^ J-csajtj Lula t £jjJLl ^ t j-c In hi <j^t 

4-j-i j-£La ^Jj J>j-*-l1 4H*_j ^_jjJ,l 1 Jufc J m ^j| ^Jl ^J_u_<_u / ^1 <>sj < 3j^ °i 

^t_u (j^SLJ! (3^ ^jliiJI (jl .(^_ujjLjjVI 

j 4~t I »n JuJu£.j :*UtIijVt u i^Vl Jl>J! ^1 «( nlill C-<^jJI ^ Oj^uXj 

q -o 2ULx 4J^ Lr^ * 1 * *3 j!j^>JI ^Lul»l ^.j^seJ JI 

( 3 ^. 4^txi»lj 3 jj^d »l Ur.Vj cIjLLji^I j_u_u_uJ Sjua JjV o-aJiieIL<_ol 4_oa^ entropy Luj^pjVI (13*) 
^K^yU 4JLL3J! oLUJ Lu^liVI oV^ ( ySL^ .SbjIj^Jl l^LyjJI 

(_y]| 3 ' 3'."■,.. 11 4 jjIj_>JI 4^LLaJI 4_ua^ 4-u.gj L^jL) Luj^ILjVI t _ y Ju>-<s Ju Jl>o ^jSLaj ^j-aj ,. t-» 3A 

4_>.jJlJ j“l j ^ (j mi < II 1_j_)J^jjIj . 4jjIj_>JI 4^LL=lII I <--»"■ ^I 1 AJ \c. u d 3l t-s11 3 j|j_>J| 

La) 4 jJ t i£\ (j /tan ^ (3^*-* (J-^ JL*>.]j .J^oiJI I JJb ^ L y±syA\ 

.(^is^yu 4liU]l oLUaJ! J&) Ll» 1!» Jlki jic^is^yu 4l»UJI j-tii oLUaH e^) JLi^u^ 

4 JL>» (jr uaAs U^a 4 J Jj>- u is~>°i\ 1 g a JjIJj ^ 

Lljj^VI i_3^_*j entropy 3jLa c.<_->o [entropy 3^La-1984-4-«.u-aL>J I 4 U11 

(3_«-u_j < jy _3 ^jl Jl*_i 4j>»mi yjtL 4^LLail 4 jvj^ (j-uLj^ <jr“^ 4 jjI^_>JI I^j-oLujJI ^ L^jLi 

4 J * J I U!l CjLlLaaJI (_?£ u^j <3jL>-lj Luj^IuVI 4jx^ (JJaJ jjjilSLftjyU 4JLLUI 4 -lUjlJI . (3^-*-° 

1 3 ) <i‘< ojL l1£.Li 4-IL«j>.j tjr £ oj^II (_?£ JL>JI jjfc L *£la jlj_)j Lu^pjV! ^Jj/isijuyu 4JLL3JI 

. \£*\jXW • Irtlta 

J-4->ij L« J^uj 4_ju_u L^jLi Ljj^pjV! (_3 j^ju Ameriacn heritage 

V 4_j_ 4^ (j-salUj (j-<i (I (jjiLiiJI ^^LlLcV Jj_>o ds c-l-cv ds = dQt 4_^3L*JI jjjiLjjf ^LaJj 
.T a 3lU[l 3jlj_=«JI 4_>-jj j If. dQ 4 jjI^_>JI aal Utl l y J a 4_u^LlLo 
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gjjLJI jo* SjSi 


^ g Ml 1 VI 4JL>J| 0 ju 4 > . ^LlSfcTu-o* ^-JJU ^ ^ ^_U-£ 2 J 4 _U 3 ^L^JI 

j-jJlj (jjSUI Lil-cilli OJ^ (_£jlj^>Jl CJJ_U 

.£)j£JI L 4 JJ 4-5eI(j 4-JL>Jt j-A>-J l>- 
^jl-JLv ^ ^ ,,. i V 4_u_uL_u VI 4_*_ijiaJI (j-uljja ^\ Lul>»j lilj 

4 ♦ > ntMI (>ul£)l ciJJi . Jl>.IjJI oL>ijVI Cjl!i ^LajJI 4_*_j_lL ^jyic. Jukij_tl/ Jl>«j 

(Jj « t a *<<*1^1 (^J)) jl «j»L«VI <-j! < <i n (jLajJI (jl^ ^Ij-j-u 4jjJLua 
3j-£) ^JljJI 4 U <? ) ^^1 4_ljLj Jl3j-j ^ojVI ^ I c. £_oj jj_uaj tJllUl 

^Ic. jJij L^jf ^^JLc 3j»£JI ijjj J k r mi (jLajJ! o\m\ < jm < s» > iI ji3 . ()4 _lU!Lc 

L^_i 3 JjL^ILa 4_ujL>JI (j\ J^jJLl 4_taJLi ^1 JGj3j (jlajVI 

i(j\Juz <?L>»jI ^£> (j I (Jj_>. jjJj Lu Jla L^j>o Lju-^j lilj . (jLaJJL Jjl ♦~m 

oL*jVI ijlj-iJ o <■ ^ lTLl(_u ^jjtlll |j_A ^jLa t(jLojJI ^j.uS>L»j| ^3 

1 <? i iila LLjj-Ls t*ll < mj (Jiaj 4_jl_3 iC-u jJLl fUfcJill I JlA Jlus^j li-g-S 1 jjj . jLiaJ.1 
^yjLiJu (^jJI oL>*jVI JuJl>o ^1 Jlj lLILlA e-jjy-uj . 4_uIiL>JI ^jjjLs ^<j 
t4j < <m1oLuLo (>_)! (JT i^. LJ^j I I Jufc J}jLuaJj . jLcjJI 4_t£ uLiL ^jl 

CjU-u-coJL^ . Cj I j jJ I CjL^j 4jjj_lII JjtiJI ^£1 ^SLjcUj ^1 (>ul jJlJIj 

4-LsLuTu-uI j La liJI-La ^j-a-iJj i^jLcjJI p^ ■ ■■ <?L>oL L^MLI cjjT^j vajjiii 

jjjj uL>ij! «i_ll Hiij» ij\ (jLsjJI u » j i_l I jU, (_^>-_5J l- «J TC-1 1 ^~i t .ilj-i (j-0 

3_jjjJ| ol C J < M->JI L^J 1 ni^Ti ^,111 SJillail aJJt, 

(jLojJI (jjjLSLtj! (JjLsJLi i_3j_* 3 La jjLajJ! A£j-u tfLso! 4_uLjj_iAJI 

tiLi T 3 ljt is> ‘ 3~<j j«Jj .T i-3j^cj L^lIJ jl i nj .time-reversal symmetry 

1 3j« i>ill JLCO 3j_i^a 3JU. VI 

dll aj ( m->JI ^a-ILc. ^a mi La^. L_3afuSL!l ^ 1 ^' -*- a ^j^jj^lll ^j^uljj^Lillj 

edj I Mill ^jLa-i isliVljl-allll JjJlx^u qj a"i^j 4 j_^ <s\ i«tl 

O-S^JI lLILlAj .3j-^>JI Sj^-Laa i m y- LXA ^ (_yaaVLjr" t <il 

^1 C j. j i~i~j .CPT Cj-jLjJI j.* j_jJl311I j JVL>.VLi ^ JaLa-i j-LaaL^JI 
. .i->- (jJI . ..->- jjjJu 4 jl at-.) Charge Conjugation 3_btALI ^jJeLilII ^1j^jVI 
4 » j .l-« 11 !j\j Jhl£illj (JjLailll) parity Jhl£ill ^1 P j. j mi~j (jl_^_a 

L^-1 J^Li-Vt (j^aj Pj C ,jj» >L£ (jf ja-c.Jj («jl ..1J I I (jJI)) j ((jjiyAjJI ^l# 


258 




JcpjjoJI oLojJI 


4_jJ_4-C. Lj Ijjjuli ciiLub JjLb Cj^Lc Ull I ^£2 _»j 

( _ r .s 1 ^ j I r. (jr JLj_u 4 L^j J}L>*VI V 4ju C l > JL1 CPT 

. 4I<jJl>JI 4jjljJI jL$jJ tcilli ^<uj Cj^LcLaj 

.<_a j j. Cronin <>uj^ J. Christenson .£ CujI * 1964 

tlJLLA jl I4 jl«L>. ^ R. Turley ^j-u . j j V. Fitch ^alba 
3 j_j_ 4-4 4 _^sL>. J) ^\j U>< JI^tTu K. mesons ^_<-uLj <_ 3 j_*_j CjI gj < ny 
Jl>.Jj tCPj LjUj ^lc. Pions CjUj_u ^ 4 < »n CjLi-u-ajv 

V ciiljL^ tCpt ^jJLc JoLL>JI ojV * L*-^ P j C (jI Tu JL^ j lII 

tT * *tl «i «Jlajj)) CP lLIL^HjIj . 1 . >>j i T CxSL^Iul lil VI J^LflUll Ijufc 
CjLsjmi->JI &JUb JJL>«j (jL^J £pl jJl-U .CPT 4- i ig. < Jlj JoLalcvVl 
1 * 1 n 3j jJI i£ jf< < m a t _ r ic. 3 Jl>.Ij 4 j I <; f. JjaVI CJLlA (j I C«- u j 

»Lj^ j 3II j_j V tJMI !jl-a Ijlc U.js .^jLcjJI ^ISLftjl JjLoj 

. LfcI ^-!-u jT ^J-ULcalI 0ju& ^J3 C_jL_u_U I JuV ^)Lc^_II (jLl ^_>»4-O j)^ f , ,^- d l 
£j_uljJI k *tl ^Jlc. tjj^II j-^li4_p*lj .^jj-^ljl-^jl jj^bj 

JlJvIj »1 < mI CJLufc tJ-lC V Jl>.|j <>L>ol ^ C-jLcuJj £)LajJI £)? 

(j^_j| jj3j CjIjJlJI CjLjj^La (J\ 4_jjjJI CjI 4 j(j I 4_tb Jl>o j-ullo 
.( jLajJI ^ni <>L>ijIj CjI {£\ V 4_u_4jL_4jVI 4♦ > nUfl 

jJ> ^jLsjJI p ^ «»■ (j! 4_j^Jkj lj-p*f cjJl^Tu-u! Layzer David j3-J 

Jljvj_j V 4_jL_j c^Ij-H£.VI ^^LiaV 4jt VI t^jVl 4 j^Jl>. 

Ji J MiJ ^in JjL^J (^JlII c A-u A JI (jyic- j-<IdL>JI cJajJI ^aLc ^l-^l 

JjL^lj *Uj| 

^LLaJJI oj^JI *\ Ijj-II ^1 (jLojJI 6^ oM u- 4 J-* 

jjj-Lc.LLaJI jjL ij.i.d . 4 jI jJ ^ ciJJj S £-uu IjJI 

C_j|jJLlI j_«_u 3jL^Jj.l t4Jj^-IaJI c_jj_u 3 g<a 

CjLuv ^ I ^ ^Ij-aVI ^>^13 i4_4JjL^]| 4 -lL.^VI L^jVLv. l-3jLu-uIl1 

(_jJI CjIj L^j ^jjjJI ^jajLlII ^JljI ^ ^pJI Lr u2j>JI 

t^ljjJI ^^1 JJ JlJ ^yjl 4 M t « Js^Jj-tliJ 4_utiu! 3LpJl > nj . I^J>. i^m 

I JlA 4_jjL£LoI JluQ] Jufclj_tli 4 jI ^j_3j Vj . ^jLojJI ^L>ol L3_>. ^j-uSL^j! llil 

^j-oSLjlj j_«_u 4-jlLojJI Cj LlL ^ -« JI I (JL^ T l v I I Jc>-V <CjJl>JI 



gjjLJI 0 U>j)\ 


4JL>.^j4 i^c . 1 ^ (jl L^Uol 

P. C. W. Davies j j Aj j .<j_u .c_j L^i^Lj 4-ul£L*J tiillAj 

(_y_Aj) 4 _Ld j_tluj L^ 1 3U a (jLojJ! clt- p - ^jLaj 4_ul£Lal CUs^j ^JlJI 

£-<-ujlu Lj jj-uzj lXSj . I JJt t <ia l_4_JJ Ll>JL I 4_ul£LaVI 

{j-A 3ju Jl>- 3jjJi J^JljJ < ^LLaJL I 4jL$j !^£i ^IjGj <<o4 I ^1 

L$!be_) (j^\ 3 U 3 J<j_a 4J CjJl>. La^ 

3jjjJ! i _ r 3 (j-uSLau (Lu^^l 3^Lj JiLc) aJjjU i a V 4_j_L«j cjLti^c <>L>JI 
(^1 t4_j_jl Jl_j 4 U li i 4__jli]l 3jjjJI 4 jL$j {^£i (jjSLJI clt- t stJ t4_uljJI 

4_u_a^JI CjLUjlII £) I 4-L»l < nil ^ <>»~3j IjlAj . 3jjjJ! 4 jI Jlj 

L^j ^jl33 ^1 <UjLU! cjLvI^Is^I *3jj^ 4jL$j JlIc ^ < nKc, <>L>o! 
Uj-lIo CjIjjJlII ^Jl^. 1 al— ljI jjLt-aJ! a^ ^k>j (jU 

3jL« IjLjfc 3jjjJI LcLjui/l 4-tL^jj <«» liU-ii* 

5 Jlj^G J£j ^£L3JJ 3juJl>. 


JjtjJ ( j I U U jj-Jjjj (jL«j SjjLajJ! u 4 >* L* ijalliJI 

3j-j-3JI oi 4_<-^L>JI 4_j_t_<_u_LlI ^3 (j-5eaj ♦ 4 j i < <1(11 (jLoj 4al£La 

a 3 ,~ 11 4 j i Ml ftl ^jjJll^I^JI L^J ^ k»*j 4 _j_L«^JI 

^jS L ^-U (j-o jl t LlIc. LLdLjjI Cj^I <"• t^> njl LU-Ld *4 3h V ^ L ^ - lS 

cLoIjj>JI 4_j1c j_3j ^jJI j <>>tl 4x.j-^_u jjLjcIu V 3jLiL» L^lajj 

V j-5e-J ^ i r. (j \.j JLuaAjVI lil L«l . 1 tAj A~»- ^ J-ka 

(jL^ t»j) <>>H (j-o ^1» mi 4 U miIjj 1 o^ mj JajjJI 3-a-"n 

. L_o^L*_<j cjj!Ij_>JI c-a-u^j (jjj-ALtTuj jus jj\_3illj>Js I 
. t j^lx«ai2_Lc L<^-j V 4al jJujj 

^L^JLl jLjljI ^J-aLjlj (jlj a j ,>-s\ clh 4 Vjlj- 1 nir.^ 

jjjGj 1 ^ > >< * JsLju V! a_tc.i_jj 4 _uj 1 is *sj < JlJUJ 4j^LjJI 

^1 < n-vV' 1 ^\, rn ^ylll CjIjLJlI ^yl^. jaJ j ^yJLlILjj 4jj_tiuj ^j-3a 3^UI 

4^ji_a jjajji a ^ j o-^j ♦ 3^m tiiiii 3 jjL>jli » j) />>n a_*_tiuij *4j^m 
tjj^T (_yJI ^ (ay (jl^J.1 J-^- ^J-aa 3^ L^jLud^j V-4_ujL>JI 
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JcpjjoJI oLojJI 


*^n"s C_J I 4^_». Lr ic. (jl£L«jJl 1 ^ A l_4_ljj 

L$j ^ «>» (jyllll 4-C.^-«-uJI (jI 4 -l.u-u-lU 4-oL*J 1 4jjJaJJl (j-a Jlj>o ^j^tjj • LgldJj 
. JlusIj JI 4_cL_<j 4_j 3 (^jJI JUJLl 3^ lJlSjjj (jLojJI 

. Ju>.ljJl oL>uVl ^-ul 4J VI (jjSLi V ciJJli (j! j«i£. t(j£Ls_a (jLajJl ^3 mij 
4x.j»<_uj-IjIj[j LjLfcj 4 Jluu ^>«j ^1 ^j_3j ^jJI »bJa-3Jl 

j—I jjLC J ! Jlj5C_jJ 1 . «.-^j />S tl 4_£.^_<_u (j-0 4_J_11_C. 4-H-gj ^J1 

( jr 3 OuiaJLil (j-i (< till ^Jlc (j_a ^pojVl ^ <<o3 )\ JlS (j-i f Mill (j_a lj-u£ 

Vj . VI J i 3" < (i a 4 JL>.j O-iLgJ f\l 4_L».jJ1 aJ-& j I _J-^- 
4xj^u j^Lj>i_i 4Ji_reJL«_ul ^JL^) ^ <^»LU <\1>*jj ^LulII (_^J1 (J^u-t-u 

^yjl J)j_*_J (j I j k>~ . >< j V~aj «>>tl d^c.j_Ljj c_Jjl_3j ejC.j-L.uJ jiLall J . (zJ »>*tl 
jAl jJ (j£L$j 4(JjL$_a ^ JT lc.j .<_p2>jVI ( jr Lc. OuiaJLil 4jj-usL*_a 4 .l3j>. 

^JLjsc-o Lt-ULa l_Laj ^ lit (_p»jVl *"< * >< A ^Jj 4l>-jJ ^J-3j (jl £.L 

btW oT dJJj ^1 Jji (u L-£iJ I Li& (jj£j (j-t <j£-Ij 4 JlJJlJu 

tSjLjjLjUl 4 _oL>J 1 oVUJLl 4 _jJL*J1 Cj Icj-luiI ' ^ (jLajJJ j_2j 4_u^_c 
. clLtl/ L^jjjju V JJ-A! 0jL&J 

^J U~ > M l O-l^t-5 Jl>-jjj JL^VI ^j-c (j^JI ^j| jJl_u tciJLIi J-CJ 

OjlI jj>JI J^JLu 3 4_3JLLa^4 Zjjjl&j ^-jJj I LlI ^_uj ^-11\ fit 1 3 , „ i £_Oj (j I 

L-t-UjILlI J t ^_lC (2P^JJ ^jLcj ^JJ Jl3] .Q^LII tjJj^J JuLA CjlJL&J 

. juj 9 13jiU (j-u-jJ ^LdjJI 

(J IS*I < J Cl<— CV ^j_dj-3jjj| olj^^.4 i^JJ-uaA UL$-^ (^^-U-uJLl J-1c.J 

i(4.u-aVI (J-As jl>.Ij »1 i <> 1 I jlc. U- i ^) 4 *to 11 4 _u_ajL_uVI jAJL ^-^Vl 
( j r Lc. 4 jI j_j^. 4^^*T (jij^ ^L>ol ^jUjJl c—jLt-uJj (^\ j^j>j Lo i-lILLa ^-g-J 
jj± nil L ^ - l a jv L^jf jJ l_u (jj^il ijy l(il olAU_*Jl t^<j/ljil to <11 

t(jy L>Jl J3U1>U1 ljuk ok^' t> ,:iL ^ * I.uk^ 6^ CT^! 

^-SLsC-TlJ 1 jL-OJ ^3 ~ UJ ' L .'*'''' ‘ t^>3 , ^LojV! (jl jJ OJl 5CJ lliLoj 

cy> (j-o JALs (£jjuj 1 juk (_^u_jJ SojI^ miq^H Li^ljjV (^^-LojJl ^1 to A1 
4 _u_uL_uI 4_uJ^_£ * "J iSLptli ^-uj\-uj I (jUjJl^ . 4_iUV! j^lJj ^Ull 4-llt-uV1 

1 Jufcj . jtlj-<-uil (j-ul_Lll 4 -aLc.j (j^_uLij-ui]lj 4^L^jl_3Jl (j\J J^l jJl (JjLSeJLI 
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gjjLJI jo* okjll SjSi 


2£jJL 4_u_ajJ! CjI jUil\ ^j-ojuLs (jI > " \ . 4JLal^ 3jj_i j|j Ju3 J Atl 

4_ufcLo p \jJ£ ^jl3Iu Lul j_lu j g.Ltfuj ^ILlI 


2^12 






<—al mi"Ll^Ij-o ^jLojJL! 1 i <* g 4 ^gLu 
Sj-JkJI JjLLaj jjLreJj C-Ji^J Lfcj-J^LaJj (j_uLu9 

(j-uJj>Jl £)? Jj) tl ^ Lblj Ju9j . <LuLcujV! 

4_i_L*Ji t ' jL^LsVI 4_JJ| dJuJ-Jli t^£j. Miitl 

4-J-.ci.lJ I ^ J Ml t4_u^oj CjIjl^-j ^1 i n tTn 

jl j-^l!lj j-uuJl jl£Lal (j\jULC. IJ34-U* jl Jj «*V4 ^yJl 

il t l*n t*n V^9 C^-iL-o ^ ♦ < hIM 1 fJLJI jjlaJJI 
Jl-uojJI SjL^I! ^1 ijjj <T<<7j 4 _Jjlj ^j-oLlII j^LS" 
^Jl IJ_>- . 4_k2_U2_LJI 4 -LU-l! ' CjIj-UlJJ 

<L>.LLc 4JLj_S.i j_c lJLlA ^J 
j_) i <»* Vi i 1 ^_Lt_u^j ^ i ^ ^ Li i i ^_u i j ^ ^ 

5jj|jJJll jl 4 ^tVf f 1,1 Cj.it jj>JI i in ^ jr Lc lj_iLs 

JL l ^VI ( j j ~< (JfJLcuJI (J-uLjJLa lr . 

(jl£j /^1U>^ ^j_4jj i_JLLa .4-uL<-ujVI 

cJL£ oUP' PI ^IjL^VI cfe * P 

^jLjVI ^iajua C<_}L£j .4 _jjLcujVI 4_j^j?cJJI JjJl>. 
j! 4 _cjj_J_j jj-^J ^jLojJI £)l pi ci-AJ j CjljLtJi^Jlj 
4^u>LflJI jjK 1_£>S-I 4-£>. (jjsj .diljJJ ^ 

* j>UI J^a 2LLo, 300 ^1 500 ,> 3_pAJ! ^ Jjj^I 

i static Lui»(j-uJ (jiojV! i ii (j I 3j£a «LiI I 
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gjjLJI jo* Sjli 


-L- J. J Ml J (jLajJI (jt jLLLftJ .jlji 4*t < <>L ^-L»T(J 4_£Jj 

La-£ ‘ LILa (jr^3 . 3LoJl CjL scJll^ jjlaj 

Ij rtl 0 Jufc 4 j'*-j miUj 4j_}' jj)gh J^l J <<Qrtfl tlLIi LuLt-oj 

(jLjVI ^j-4 La-Aj-ti^J .3 j^jlII jJ-loj Vj 1 jt-vL. 4 _<Li^jj (jLajJJ 3 JljJl>JI 
5_jL^_j) jLajJtj (^jLajJI 4 _jI JlJJ ^JLjlII 4jI Jlj) ^a-ufcLla La^_^ CLu[£ 

^Ja..^. 4_jJl_jVI ^j^i-a £j| j-lC *((jLajJt <bL4JJ ^JLjlII 

4 a g <? j supertime ^^JLcVl ^jLajJI <j-« 4 jJuVI c^jl£ jI .^ajkr, 

.4 JUI J-LC 4^.Jljj 

lj_A <Ll (j <m i 4 £)LajJI Lai t^-Lt-a *4 jJuV! 

Lj^Ja 4_a^o^LUIj (j^jjjjfc^UI ^jJ <±fcge-JI Ij-3L» 4 jJljV| cLjI£j 

^_u_u^j cl}Vji_5e_aJ Ltlat-a ^jl£^ ^j_u Juill i—jL^JI q _a lj_o^ L> <~. ^j| La£ t3 JlC. 
^j-u LuLaJ ^jLajJI t J ^Jiir~> in th <?t «4 jJljVI» Cxjl^ Lajjj Lkl_L*_a 

aljj La. i -3 (jLajJt lLUjl£j i^jLcujVI (jLajJI : m i >1 1 ^ <?tl £>£- Jlu 

4_5c_jJLj jj_Lj Jl3 4j JljVI ^j^_a_a JaJj . L-j£ 4jL^jj t^jLcujVI 4 jL^j 

IjL u La-Q^Jl jcjjLlI 1 rtiUa Lj_Laj IjLjjla l^LlA ^jLj 4$jT< miU 5^_u-^_lII lLUL] 
^ \ c. ^a-jLa ^ 1 < in ^-Laj jLut-a ^1 ^j_a |j_u£^ I 4JV^ !li Lu-aj 
Vi Mill ^ U-Ltl ^-LajJI (j-olj<?U .4 _jjLojjVI 

jj-ujjLLIJ ^I £j\ j^Ju]L t LlI L^jJLa A^iaJ! jj_a 0julC. j-u^J 

,Ci ts~ia 4_Li_u 200 J^l ^LLa 4 jU-LJI 4_u_a^JI 

tSLpJI jjlajj ^LlJI jaxlll ^ JL. 4^_<^5La]l Lxjjj 

ijr laj ^L t La Vj t^ y u <i’i (J y_Laj ^L t La V Ijj) 1/1I l^laj I j-lC 

^a-AaljT (j^Liil 322 -384) J)Lw »JI a 

i4_LajVI (jjJS tiJJjL^ ^>-^L ^aJ 4_Lm_a ^^IsLLa ^_5tjJlj j-^1 ^JlP o ! }) 

{j-a ci^-cv Ij-j Cfc^-u^ I ^a3 i Ij-j cLjI£^ a l 1 jL-o LLJj 

Jj-Lllj * L Jul 11 JljIj Lajl J L^L ^jLajJI U,j «.. 'j" 

jJi\ 11 1 1 4 t <<i (tL> JL>JI j_a Ij_aj L>>* ^ l>^-^ ^ 

<?LJ»I 4ja &l L-k^ju j)U mijI (jlSj «... Jlj_u ^aJ t^Tu-a ^ 4 ^ jL^jVI 

dsLia-*-! 4_aj^UI (jLajJI 4 _ui£LI 4jI^jJlSj ^aJ 4 jI j-j£. i^ysj^\ 4^>.j JjSLtHiJ 
(J-jJJI LjJj (jl ^aJju (jlSj . Lfcj-5e_a <?LJJ LLoal^ ^1 ji .1 <- m < CjLtHJI 







l^jatoJI QOjJI iJwLS 


i rcJ 4j| J J f ‘ H 4_lL>- (^jjl ^ ^ Ld t t-.it! C—t-Lt-U^jJI LkLauJ I 

I Jl-Lo i" I t/> n <1 ^ " II 4—L-LojJ I SjCflJI ^ I ( 4-U-UJui I 4X.J-I-U jUj^U L-uLuLa 

<> LUjJI cj?jl> 

Pliny ^yJLiJLj Seneca 1 £Ll-L<-uj Strabo <<>1 c-jLlSd] <jl£j 

ljy £jjuo I^-LC 4CjL^-«L>JI 4jutaloj 4fi_uJI J-JJU ^j-C djll*-* CjI l^-y^La 

L~, £ y \a 1 A > 4 K Mill 0jJbj (j-ol Jrttl ^yJI ^ ^jl \j < 1 <>tjl 

^ .(980-1037) 1 m i m £>d (JllLol 

4_p. jJ^_u>JI cjU^oJI t j-« !-}Jlc Leonardo da Vinci 
f^\ jLallbVl ^jjc> Luajl (^pLsu 4 uSL1j ^j_cL>.^1J 4j9JlII (jy ^ 4jLc I^_u_oj2J 
t<LU^JLl! l;>j)jjl 4 J M.oU ^UiljJI .4jl 4 jUol 

CjI j cjLc-aLU! 4 ", Ul, nj 4M L.I,,, aJ ^ 4 < nj jjjlj ^uJl 2JLI t__slnSUI 

L^Lj-Sj £)t < JjVl J i - o nt l <yi Lyfj Ju9j . (^p^jJ^-u-Jlj j-J^-pJ I juLLaJI 

I j^jLc (jCo^Lil ' (jlj ' jl>. I jus l_jL£J1 I jj^.l_4 Lu_^j 


J-UJlij <j-« J-lV (jlSj C_lL£JI (( (JUS jcJjlj C-jL-UJV ^ 

^}LudVI Jl^c LkjLui ^pJI 3 jujl>J! ^j-ujLcSJI c*jI£j . Lcj_>. j-a-uj 

4_l^_lI 33ISL1I 4-cu-uSLIl ^j_4 cjL t-t-uLUI ^j-A I || ^«" jlCI ^ylbLlca3 jj-JI 

f^yc. JSLI jluijJLI 4-g-ua^j>-jl(i.l ^jlIU t-jLiSLII ^l^> <II 

4_a_tie_<_u I Cij-tTaTuI j-lIlC. ^_u^L_uJI Q^_^JI .^ji_u^JI ^cJjLllI 

J t lusVI ^ 4UII C^tJI (jl (jy-tJ-u-i ^1 • 3LpJI 4 ♦jiloj ^ysj^i\ III 

4^JV OajI ^1 U 2 * . Jj Cr^J L^' Cr^y ^ 

J-O-OJ ^l_l ^jLflll ‘_! 1—tSsJ I 4_LlL_u ^J3 4^1 Ml (II ^ylc, 4_i_u_»jj 4 ?l^_l ^J_4 

mi l 41J jJjLjj_jJ J^p-j (j-« (jlluLa 4 s . 4jLo* 

j_La_CJI lj_A / 4 ^ 1 L> 11 4^>»l J < till £jj4 4JL>.^-4 ^LtJI (j «Cl il 

♦ 4-L^L-U-aJ.I 4-4.a-U.SLII (jl t^l Ml ^il 4_L4 p Vl 


^jY^SJYmA^ 

c^J^I ^- j - L lII ^jLj j, miT. ^j-^^ll Lr^ jl t?"r.VI 

. 4-jLJvLiaJ' CjI Jo-VI ^j_4 4 l^. < l j" ^ j-p. 4_L_uJL_u d^-^- (j -4 d ^ ' Lcjj 4 _Lj_JI 

Cul^ . ^J_ti JljoII C-jluSLlI ^j-4 ^j-aLuil ^ lr. jl <7~ f. VI ljufc JuTlujJJ 
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gjjLJI 


. (4_aLj_3JI ^ j_j) ^JLjlJI 4jL^jj (JJL>J1 (jyJb 4jjv. jJ CjI JjvVI 
llLItJ ^ aUI *11 ^LLtl c ? , " n *~ ( 19 i ^3 J 4..LaAVl ciJUi 

£)Ijj_jj <— a_<-ol julIIj Jj)j Mitlj JjVjJI cP -0 l£>^ 4 jtjjL* CjI Ju>*1 
. 44IVI j-u jG JLa^.1 L$jl (jLjVI a ^ L^JJ jJoJj 
^__>_ul_LlI U^-IjlA Lia jj Lu*_a LlsLj CjIjjJI Ijufc (JljLaj 

✓a-Cj *«4JVI 4 *i j Mid» L^jI Luj_3j (jjJ 4 j ♦ j. L> 11 CjjIjSLII ^J| 

. 1 a 3~ '< a L^Jl 4 3 ts >^ t La^ p -j L^JI 4_a_t-o4JLI1 ^ I ^JLLajj Lu 1 

^Jiir ~ t nlj ^jLsjJo ^ jr al*JI <?LujVI <j_a ^_j_p iU > m 4 j^p Ju9j 

jj4- >^! 1 CjLijIo c-.<-t£'I jjj i(_pDjVI ^_La_<_u j j > JujUl CjJukJI I JJt 

Lai 4_p.jJ^_jj>Jl jioJI (j-3 JuJlcj tCjljjloJi t4_Lx^pJ,l 

^LaIj-jI ^^-jLIVI 4_aLcjj ({jjuu-i c-t^pJl <_pi 4 1 < »i i) Neptunists (j j_u^TuJi 1 
jjJe_c^ t j_a C7 _aJo_*Jl 4 _uJL*J 1 ^jl ^jjJuiIju IjjlS^ t Abraham Werner ju^s 
Jl_j_jLLI 3 J_a_x_a 4_juLj_aj£ J-JL>J CJ_a jJsj ^utJ L^j (_y2Jl 

J^Llj .uSJuLlI 4 j 1 a r. c-e- L jj-j ^uLa jjir <^>lt t. «» > . » Cj^Lj jjjjj 
j-a! jloJl (j 1 jjjSjJlj Diluvialists (j^jjLsjioJI f Jj j, Mir, ^j-aLJI ^lljl 

^-2 Cj\JlJJ I Juvlj p j t^> r ^yjl a jjjcJJLj 1 j - >.3" V 4 j • j ^ U 11 

Jlj>1£L_j ^a_jJj ^J-ua3j .1 ^jLajJLI 4 _ul^1j j^I CjI^j t m 3" jj^LaJl 

LcwjJjj^r II lj.j^ mi lillujjl julj La-p ^j_t-ol jjfcj-5 Wil iam Buckland 

^Lj- stratigraphy ^psjVl cjL a-Jo ^lc oMSLLa ^>1* J-j>jj) 3« ,6\ 4_*_al>. ^ 
4_o^j^ JL^j . 4J^ ^aJLJI a mi (^rul^jio (jLhjio e^LtloI 

^>.LLa Jo j_lA 4_a^*LJI CjLL^jJoJI jj-a 4lal^ 4JL_aL_uj Georges Cuvier 

«^pojVl OJ mi at 

/C^l U 3 J (jjJ Pjjjl cr^ 4-U LuJ 1 j 4_jj!^_l>J1 3Ll>J 1 C.<oe-a CjLjL^IoJI aJuk 
4 -<jijLJ 1 i j-a I JljJu>. Lsr U 1 n <. U < uni 3j-JtS 3l_5&^ j_aJp Juuj 

jLSL^Vl cic-L-lj /aij . ^^o-Vl jIoLJI (j-a Sjj ,'y^c CjLuI^ aj-a-tTu-qj JpLa-i 
CjLjJoJi llLi.ua lluTu L^jlSLa c.Jo-1 ^jl cjj! I^UL ^pil a L. j, „ ,11 4 -lL<-oV1 

(_^JI »1 a I ♦ II j U <3>l (j! Julj LaJi^ CjLjjJoJJI aJ lA CjjjJojj 1 1 jLpju J_ll 
C-t-LVjJl i^jJJj ' ^ ♦ I t L 11 ^JL*J1 4j ^ 1 11 M jJl Jj Jl Mill JlJUJlJL l_31jlt£. V1 

♦ 1 (jLajJt 4JL0-I ^jJI 
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i jiolo. ll oojJI juUs 


:ji**Uj** 

<_5_9^-SJl J>L>- <>“ Cr*^'j O-" 3 - CT^l (J^ 5 

i^jJI ?j_ J,l I jui j>5jj • principle of uniformitarianism 4 j ql , ,i~YI Ij-l^d J 
j<uj_SJI (j! -1788 j»Lc, Yames Hutton <j^_ jL& q .. gj->. 

jjl iill3 1_3^L>- CjIjI ot~ 4 jI (jJI d^sclll Jjjj J t M a\ (j! 

(jl * ^ I i tillj (j^ 0 4L*J? jjjjLk .3j-iUI ak.•s-M 11 Cjj»o 

<C<_3jJI (jr ^ th *w^Ij <jl ^U! Cj^jv. 4_l>»jJ^_jj>JI CjL lUa J' 

^1 jl tCJjljSLJI ^1 £^3tUI (jj^ (jlsjVl j^Jjlj jUlxjlUU I JiSLAj-j-usL>JI 

^1 (j^ 3 < (jjJil—A . 3^_tH/l_i_a LajL tl>. 1 \-$-ljj Ll 3 ^1 Jim V cjLjJLq-c 

CjI S jUtl <jl Nicolaus Steno j m~ >»(j^jVjSLu Ju dJj.il jujj 

1—L<_u Cj Jljv VI jl_$_) VI (jlslj^vl (jlj t^_£j^>*l 3_9^ <-« t->,. tl 4-u-u^lJLl 

LdjJ 1 L.t < <jlu CjI rtjtMl (jlj 4j*Ju9Vl <jd>lJJ>-VI 3^ Cjj, rtf ( mIj Ci y < jJ 

cJ_ij_3j Lg_il j! ( a J- > *^ Cjj-ClJ ^11 ^jLd.1 . 4_uLsl CjLj-lLj ^SLcu 

t^jjjLfc jl£^l £)VI Laj-lcojoj ^jlSL«Vlj I-4 -La>j JjV $.lj^lL<_uVlj 

3j£- t ll ^Ojtil Ijufc CjI j)t^cv- (jLcI Ju9j . cL<jJl>JI Ll>»jJj_l>JI ^lc jJj IjiSLaj 

^jl J^jvV ^jJI William Smith c< j g mi ^_jJj ^j-iL>ljI < n a BjJulLM 

CjLj_jj>JI ( JT ic j To Gj Juxlj c_4_jjj 3 L=r k. USta Jl>-C jj-3-iiaJI ( j^uij)) 

IJlJlI ^LljJ clI^Mil ^JlA CjJl^3 «[3j-lJlI ^1] 4-L u tXI 
^j>- jJj_ lj> JI (jLajJI j-j a ^_ T i_£- 4_jj_jj>Jl CjL*_^5cjJI c-t^Lu Jl^Jj (^jJI ^-11 
t- t j ^ t» 4 Juljj . CjLjj_jj>JI 4_4 jL 3JI jjit- <^>ll Jsajljjj 

1815^Lc Cjj-Cjjj I JillTtSLt-uI (j_d ^ t->J jjjjj IjTlUoV l ^ 4 <-qj (^3il 4_p-.jJ^- l>JI 
4jJl^,Ij 4-uoj, Mill 4 jlLdL3j3 CxjI£ *4_l>.I ^jIjjJJ 1 <\jhr„ IjJu^a-o 
JujL>Jt JloHJIj t Ll>»jJ^_l>JI (j^. 3 jljJl>JI jIS^VI Cjj_jlaj .3jtj|j 4JVj CjIj 
Ij-jjG (j-uL£ (j_c 4 jjjlII (j-0 Juj_4J £jlj. t nlj j)UjJI 

Illustrations ^jlajVI ^j^, ^j^jLk 4j^_Ia_Ll CjL^-lGj: 1 ^ a (jLlli^JI ^jl j_a . 
j-Cij (^jJI John Playfair j-Gj^L {j^ lJljJIj of the Hutton theory of the earth 
jJjLCij 41^1 ^jJI Phinciples of geology «Lt^-jJ^^JI Jjj-^ 1)) j 11802 ^Lc 
^ jlS^l J/VI c_jl3SJI . 1833 f[*. Charles Lyell JjV 

t^3\ Jl^_c Jl_3_s t_jLiSLII Lcl t4j^lr, 1 ^Klj 4 JlL j_t_ulj 3^ £2 - 5 
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gjjLJI jo* SjSi 


JuljI ^1 ^ jr <_a_ujJI ci^qi ^ ^ J^ 4 _l9L_ujVI I Jlj-o ^_jj_LaJ 

,jl_^ ^IL>. j-uu-c. £_<_uLjJ! qj 3 ti ^j_a cjLluMiJI t ^ / a (ji Lcj * jl>. 

Catastrophists cisjl<—^-AJ l_ 4 j ^jjJULSJI 
aJL>. La.l 3 j>. (jj)j•> mi n Neptunists ^^_u_uilj jUtlj 

Cj^Lj 4 J -*.T ^1 <j-« Sj-^J-ll U-°J^ <jT^ Jl^Vl ^ilAJ JJ 

^ rj 3 tl p j ,,, 4 -l^-L»J 1 4-uiljjJI dusr i is> . ^Ljl£ ,jl^_x_u_>JL i ^^£jL*_4 

i 1833 ^L_c J_*_) L-l-'v- j_lj) j *>iJI Laj-T<-3fc-a Lc.^.3 ^^jJj- l j > J 1 ^jLcjJLI 
cjj2i jJI • I JlA LlAJJ L^jlj Lcj_USJ_A <(4_L5CJjLlII Ll>.I )xr I \ fcJ 

jj tlj ^—jJLLII (j-tjjvjJ^_L>Ji JuJl>JI I (J-j-Sj 44_<_uAj 

^ jr lJI O-st-J! IJijj »mIjJ ^3 jUoLdj £}*-& j)^ 3 a L<i^-fl-t*o 

jL^jV I jj]G i^yC. CjL_uI jJ J ' <-H3 I JlJJ 4 <LLt-lJ! d 1 i t-s H Cj LlL^JtJ 1 LgJ Cj^_LC 

( j_c JX.VI CjUtlll J_«l^CJ 4 jJuL>JIj 4_uUI 

liJj \-4-uj\ ^j_u_Lj JI^La! £)_A ^ tj JJl£. ciJj.il 'j '“"S' £j_4jL<JI jjJi]| 

4-t-u-bjLijj jL>.j Ignaz Venetz-Sit ten-^ j«.>. j_ullc3 jLjjJj Yens Esmark 
La_l3 clLjL^ c-jVlj Lj^LuJuSLoI ^ 4jjLii>JI jl^Vl jl Jean Charpentier 
^ VI j L.j|_j cliLtlaljI&l * I JlLoI cilli jj-c ^y-uz-A 

(jL£j . c-JVl ^J1 4 mi WjjJ^ 

4lL^>. clul !iij 4Louis Agassiz j-ujjLvt (^jJ j_a jl£^VI ^jl^J jjLjil 4_t^.l jJI 
{j-A jJ(j-c IjluG «4jJl_jJL>JI 4jj for 11» 4 _u_4jL^j>J I 

.Archibald Gei kie-^^U. WilliamBuckland juMSL JLlol 

( j-a ys ^l-Laj 4 _j c^jIulXI (j-° LujGj I860 

q -« ^jLj-4^a-> (jl^ <LJ1 4 Mill ISLj_aI (j_43 Ij.t^i miJ 4-J1 4 Mill Ljjjl 

I . I juljlLa Vj-l£ ^2Jlj juL>JI jj 4jjJaj Cxjl^ . Jl-lL>J1 

(jj \ C. JlJ ni II jL_L^_5cItJlj JUj-lLII tj-Q 4 ♦ U 7i) a cjI^Is fJUil 

((^lojVl» »1 ^ir. doLc.1 L^jI cdJi 4 &VI (j_a^_Lt^ c_<jL>. 

cjLiZdl (jlj. 4 _j_l1djV! 3^SUI ^l_Lc j I^_oIL_u I ^ jlc. 3^SLs^_4J4£. £_<_uLlJ! 

Lfcji < m^-4j..)llL>JI jj) i^»U a_>j)^LLaj c^-lsLu <_^U! <Lo*LlU 

fj \ c. • dl U^* ^ Lr^ U^*. 1 ^ 

Lj' .mormal «1» 4 _Lj_jJI qc. jl«VI 3j_u-^ cjV^o L$jI 
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4_J_)l_J 4_JLjV» (_pajVl *l_2_i (j I IjJI ^j_A ^-JLLg3 I 4 1 j , '. 

L^J ^Jl2j ^jJI Aj t^t ft 1 OjI£j *(jVI JlAJ JJU <( 4 ^ t^~, / a A 

CjL^jj Ljjja- ts~)a j_jjuJ 1 ^3 to m 1 ^jLcjJI ^j-C. (Jj^j 

4—ljvLj (j_a 5^—tfu_3 uLa^L ijjIj *4-0*13 c_4_u_u^J 3 

£c_jjLlI BJljJloJI ^jy^J , 4-u.oj^M J-oLl» £)jtjJ 4_ti^L5t^lI 

(jLajJI 4 jI Jl_j JlLo CLoljoJl 41 < ul mj : 1 »■> Jj BjjJ ^jLcjJl Juu (j 

33 t^tll 3 j 1 11 3" ^jS L g-ll j_j_ualj 4 ^^>.jJl jl jlj^Ull (J_lBj ^ ^y>.jJ^-L>Jl 

*< nil Bjij 1 h a CjLlIoj jl CjIjIjJLaI Jjoe_4 L$3 1 ' 

4 111 i „jJJ <*** * 1-1 j tjj^.tl (JloJl jJt U£ iBLoJl 

q -jjjj 1 -S jJjL xlj 3 mi \ (1 3 r. 4 _cjJ_3J1 4j,LlU:J1 JljLBjlII 3 -C. Lul^j 4 -L 3 -UJ 1 
^Jj . 1859 ^Lc The origin of Species «£j j_jV 1 J_tot» c_jLi£ Charles Darwin 
O? <3^'j £>LSj (JLc Jjf oi 9 j'-i i&i 


JLlL L»_t^ 4_4_jja CjLjI^uI JjVI (_ t j-uLl*-II j_ua*Jl <jljJ 4 j^Su1II l—O-JlII a Ju9 (*) 

aL»j > JI ^JLc. oj : IjJUa jj .^LiSJI I jut ( Jy _3 o-° ^Kj (j-a Jjf LLt-aJI ol^Mj 

<_ijJil^ JjJLl! Lai .. .. U 5 A 3 jl>.|j 4_i_uL». VJ 4J (^jJI j-A 4_4-aijfj ...^jLjijyi 

.«4_uL^VI c> uAU! JU^l fiLtxuij ojL^ oL-^yi Jl^ JSLj, ^ 4 «m.> JSLi 

-^yij uj^* 0L1JI o' o- 4 v-u^ Li^ll olp-1 Jj%3 

( _ r _l_C. Jj_>.jJI d a V a A rtl4.tl 3 .^>a! ill CjLjllj_L>Jlj • •• (jl J J**~'' 3jJljJl£^ jJt J . . (jLujJLj (jlj_J^»JI 

^ I r jjI ijJl i Aj «... (jLajj (3^ ^45^,5 aLU ol* • ‘oLa^W ^ 314.11 4 _oLlII 

<(jJLi-s»Vl jj_3JI :4_j_ib^ ^ LuJlscj _<fc 421 ^Lc. U 4 _j^SL ljojH jjj Jl^ jj 

lIdLujVIj ^UjjVIj m>*JI *USL>JI ^IjT ^ 14_u 

^Vl (^Jj (_yjjVi cyA oij^h ‘D>^ JiVlJ cjUI] ^Vl J^VI os» 

4_^lo-c *G?j t ^UJI 41,1,1,,, jiJ o-c ^jiLi oL-:yi ol Lp ol t^! ‘ s ^ 

^5).: 41^Jl L ^ J^JSj jj. *Lpivij 4 «mUII oru J^LClXI'j-ubllj iI^UjjIj 2lpJI oLSKJI JLuajI 

t^jjJuJI (j-o 4 juJ_ i «Cu_4> ( _ =r lc. olj- u> JI ^ JJLlIII ^ o^Ldl (j-a IJluI 4 jjjjSilJI ^JLc. ^j jJsajl 

(3-^1 JjLj J a Jla CjLJJI (J^l J^-ij CiLiJI JjL J tsn~ a (jjUJ.1 jjvT 

J - « - " i-<-u-d 1 g j 4 (3-^1 J^T (jl CjLjjSIXI 4J-A (_y^ JLc^ajVl (_ y l I LAJ ..i_3J^aJlj JlLo ^jl3 ^ -11 

^ u g" 'ilj 4^.1 ^jl CjJJuuj ^-,-ujIj .4Juu (3jJI Jj? QJi^J (jV L_iJ^ 3JI jl J»~,i iVL» 

.[^1 jX\] .<<4^13 0^1 oL^VI o±3&\ ^Jj^3 
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i«Lu-oj C-i\^-uj^xS CjLj_* 2 j>J 1 ^|jiitIL<_ul 1705 ^Lc Robert Hooke ciij-A 

<_3jj_laJI j_jjuJ 4 ^c_uj j ^CjJJI £^jLuJIj 4 LajjXsjj £*jjjVI (^paljJLiV 

j-jlC. . Cjtaj_i>JI ^J! £jjfcillj 4_p*l_Ltl CjI Jjjui\ Jal i n i »lj 4 4 -ulu JI 
JJ-LaliH fiGjjJij f^yS^C.- Ld_U^C |j3G 4 _l£L<_uJ VI JjVj J)jjl_4i> Siljlj IjjLLa 
. L l ^ T l > . L 4 Jj_l 3 J-^Lcu j-3tJ ^ jr Lc ^Jt-uiail <_sLitJjVl 

I 4_jL_tfu ^j_-a (jL^ qL-u^VI jj t"> ~ < JIjGj L^_l3 < ^Ij-t-o c-t-tTuJ j 

4-jjj ^j-Jjjl.} (j! j j r. 4 1 4 ^" 1.1 4 LjI <>> s?II ^ mi»j 

<=^J t^jIajVI c-a£j£ cr^ SLi^JI jj t«ntj jcJjlHU t 4 u S u Z\iuj\ V-4_x5Lj_cI_ij_} 
CjULuJI i^yC. 3jUjU>JI 4-p>jJj_L>tJI jL^_b Vl_) JlJJU Jl> ^1 4 ^JJ ,",, 4 jJjJI 4 >Jul> 
(j-£ j-^VIj .^jIdjVI ^ ^Io (J 4 Mil 4JJ t-u 11 4 _la!_(jJlJ! (jlajVI CjLst <? <^>j 

I ' (jVI ^jj-lzz-4 ..a\\ |jJl».j jIjVI »1 g I c .j (jl_o.jJj_ijJI £)! tcilli 
^JiLa-4j»j «UH CjjIj£JI 4_j£ <j£j Jlj (JjjIs ^-JjLj 5j.£d3 <Jj_l3 

- ^ ^-IL*-II j-u-tGl<J 4-ojV-^^J 


(jVl 17 £$^_<Lll j-La (jLajJI (jLfuj aljVl j_Ju 



JVjO-VI 


S2-1I 

f .<3 4004 



1664 

0VI JjlliM. 75000 


6^ cS-i 

1800 

<j^l J4s liu. jj^La 40-20 


05^ <j^>4 

1854 

<j^l liu, OjjLs 40-20 



1897 

<j^l JjT, liu, 80 

<uLL^»J,l ^ ^Ul 


1908 

6^1 JLLu, 6iJ L, 2000 <^l j*. 

^UiVI ^Lilb jjjtUI 


191 1 

0^1 Jj 3 il- o#L> 4600 ^1 j*. 

*J— 1 ^ (j— 59 11 

4 CjL^LsoI 

1970 


(jLaj-JLj 4 I II ^_j_aL<LH ^ ♦ a Cj-jL£ ( jy IL>* 1900 ^Lc J^>* (jl l-«j 

4 4_<_aJ L] I ^ t-s , ..I ^yJfcJjJuJI jjliliJI ^_U-43 IJ * Lolj U>J-L-uJ 4^e-<-u Ij ^yj>»jJj_L>iJI 

aljj>.| SLj^JI Jl£Lj/V i ^3EJjjLl!l JJ t^**« 11j a, < < dlJjJLl ^^yJJCJjJuJI ^IjlJlj 
4 jj»aj_>. 4 4 mi j-j.;:JI jI Ljajl jl2i*II jl£j ^jljI2hJI ^ 4 UII j <?*>»!! 
c_-<^Ijuj i^LUl jj 1 c-t^ljuj tSLoJl JlSLtH/V jll ^jlZiIIj 4 jLsjJI cj! ^.» 
4_cjAj5e-« 1 ^j4 1 Min jLcjJJ 4jU-%. 4 jjj I a - L 3J > . <. ,ltlM -(ji»jVl 
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. 1 ^jl^ 4_ojL<_uil eiijijkJI yA 3 4^.j_$jse_a i__3j)^kJl 3 Jlj^_3 

4K Mill) tectonic 4 -ujT^TlII 31 4j ^1 < nil ^jl£j 

j. j mi 3 3 (_2 _$Ja_c 4jg &l tlili tJLj>Jl (4 -u JajVl 3j mi 311 

3^ cr^- 0-* 0^ ^ 6^J -3LpJl 

j—j-ljlj 1 c. 3j^L2 j^j-a q-c. 4..!^xitill ^jLj JjJLJ! 1915 j*Lc 

yC. (_^>.LlU j-JtTJl j_txjjVl yA o^j * 4 jjI_3J! ijy& £_sl yA 

Alfred Wegener j-Lcaa-t^ jjkJT 4-j^kj o’ s-'- 1 -^ . CjIjI_3J1 

j-u£ JJ) $ <1 > tj-oVl Jjl a\j £( ( nl CjIjLUI yC. 

^Jlil 3 /> ^ A 11 ^_^e_>Jl ^_c.j 11 ljufc CjJl>. . 4-ua-l*J 1 4_*_u_<_uJ_11 q-a 

^jLJlI c 3 11 -V a (jjA 4JjLlL< 3 4-tiajj-C. 4_Cj_4_3e_a yA jJ-jsz-lS LaI 3~ r nl 
^JLll fj n i mVI ^Jl^I 4_3_2t3_cuj ^jJl L^jISL^j 4_3jJ^JJ 1 ^JlA ^ 3U" 

.3j_U1 IjlA yA CjI u f,. ii 11 ^1 c!i<jJl>J1 Ll>.jJ^>J 1 ^lc 1 ^jlr, j 

(jl L-LjJLcj i4JLaLco 4 _jJj 4j-«L(JJ 4^_stlua (jVl Lujjj Cx^-uxs I j 

4_p»llll jj ♦ 11 34. Ll-u L^"C^“1 4l.k-4 j»j kll ^_&1jkll j~tua,) 

cjL_ujIlIIj 3j-jJLlU 4 -l uojV 1 3j mi 311 cjLstAx-oj 3j_Jtlll cjLLuJIj *3^ - ul I I 1 

. 1 , „ a ^jSy i_Ls_>iJ 1 1 jufc £j) julc. t Lk^ (jLa^Jl ,j^5 Lj jl 3^ . 3j_utlll 4 jjL3J1 

j W-M* 

3jkj ^JLl ^_S_IT I5J Lo»jJ^l>J 1 ^jLc^JLI ^ i ^ <3 Vmj 

4^>-j ^ 1 r. ^jLj-ilsUl ^jljj-3Jl J^ mi 51 *^j_iIdjJl1 IjlA jjkj ^\ 

. 4_j_S (JlPj- 4 Lr^J (J-°^ j3<a 4-ol^l yyuz Cjljlki ^j- 4 V LoJl3j c_xJ^_3I<J1 

Lc j_j Ljj-ktia-« I (jLojJ^ Lr c ->^^ < n 3" 11 j-«Vl 4 j1 Ju y&J 

1—^_l£ C-t-t-U 1 _lL1 1 yA yu\-UJ I ^yJLc jj_5t_t-^Jl C_jL3j>. I I 3 h-?>■ ^ J_) J_>0 yyyj i La 
4_j_LcjJ 1 (j-u_ul_3JJ CxjI^ (j-A-S 3^^ 41 j i ii j 4_4J 3^ ^ 4jVj . L^_Lu 

jj^-tkL! ^C^Lll p j < .■ 3". tl 3^5 * 4-u-t-aj 4-LLaj ^_a_ulJLc 4 _^_j Jl3J1 4_jjvjJ^_l>J1 

1 n j - -.33 Arduino ^JLLlj^I 4_a_Usj ^jJI j_kc ^lidl 3j-Ul ^ 

t JLj>JI <-3 jjv 4jjjJLlI1 jj--*■ »>^tl :4_u|juJl 4 _l3j>J1 

t4_uj_<_ujJl jjJr i^ll : 4^lidl 4 _l2j>J1 
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JJ 1 t4£L<_uL aHI 1 CjLu-d^jJ 1 :4iiJLij! 4_jJL>JI 

. d jr>-,,.n 4 jjIjJI 

4_jj_jLILIIj :CjLst \ U ^JlA cJUjlL-uI ' CjL^JJ_a tiJLLAj 

dJIjLc CjL?tila>uai.l &JJb gj jjV 

« ^ I i^3\ 4 i iS> 1 -^L-LgS |-C.t-4JV L^jl-S {j-a I Jllc 

. ljl_uLaU lLU^ Q-& jLtfol La-lU <^1^3 j j\ U~M ijr Lcj ( j_u L^Q { jjOJLuj[3 £) I ciJJj 
Cm o r M ^_jJj L^jj-ds ^nll 3 jJl1II aLaIsIjj itsl Ml (II {j-A <LL>.LLa 3j^ (jr^3 

4_u_a_ujJ1 4_j-LcjJI CjI CjJJl>. 11840j 1820 (_j_aLc. <>u La-us 

CL9 Ml JSedguick £)1 £j . L * - l a- > - 

.CujJl^JI L y U Luai\ ^L_oj 1 CjLu-ait_tIuJI jjjI Murchison 

1 a j mi in Jj_a-*-II < Mtf**n-LuULlj L-ajj.^ j_a LaLs jl 

Cambrian ^^j-aISLII j <-^♦11 JiLa 3^_j_aILa «^> CjLu^SJl! «»^Jj Llc.^_3 
(>03jiielxai^ tSilurian ^j^Lu-ajl j. j Ordo vician-^«<n4jjjVI j j <^»tlj 
(jL£j . c< j <i < nj j_LlL_u (j-* ciJI jlL l> . j <T< * »1 JlS ^jLS" La 

t CI j l_jj_A_>dI ^j_a j_& ^Ut_A ^LLu i_3^_jl1U jLula 

juijJI Palaeontology 4 _ajJlUI cjIj^L>J! jl 4 jLx^/I jJL» I jl^J 4^£-xIijj 
^j-oLlaJLI IjlaJ ^A-Ij -_j ,! '" r ' £j-uLl!1 ^j_a L_A_c«aJj| 

. 4-a-LtfIa Cj^LjJuu j_«_u . 1840 4_L_u Jlla I 

4_jJL>JI L^jLa^uLj 4^J)^jla 4j < tmjJl eras jj_AjJI Cjl^jjus Ij 

2Lu^U! 140 Ij^Vl ^ 2UuuS^J! * 1840 ^ 

Lr lilj CjLa-lU CjI jJLusVl 4 _j_LaJJ! CjI JljvjJI jJlju ^ 

,,1 j^ ^ 11 ^szjj ju l-J^LajI L^jI ciJLab La^ * lLsLa-jVIj L^jJI jLfuJ 

.4_2JLLa-A Lr^j (J-^Lla-a ^ m m *dl ^_La^JI 


(jiajVl 5 -jt it 1^1 i'~a -<i 1 r.) geomorphology 1 _l^>-I 
I j_& ( _ T ^ cjL illi o-° j^I (s^LUj S^ujLiII Jjijij L^ujjLiajj 

(JLlII jlh (_yh (jjjLfc Ijljjs u .i‘s«~iIj .(jLojJI jjj 
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4-LvjJ.I ^y-lc. j Lj,,, ^jJI W. M. Davis j_l3jj 
<(<Lx^IjJl>J1 3jjJlII» Ijla 4jL«L^<jjJ ^!j ♦ (jlsjVI JSLl ^1*J 

4_uj_3_L} (Jj^vI Jljlj Cj-A 1 g**- 3 n Juv?j 1899 ^Lc 3j_c JjV 
(Jju\-uj\j cilli j_*_j ‘ ,s>\ ^Lj _}L£e (j- 4 Lvjj 4 ^.LjLjj 

1 J».|jJtl £j-a 4 I Mil i ii J^L>* Cjjjlaj (jlsjVI CjLst 3 £)l j_A ^j)^3U IjlA 

^l_Lo . (jlajVI U mi LjJLeal LcLajjl £_ilij C-<_e^_> («4jvj-sr j miIIj» 
i4 _j_LsjJI ^L> i ii^JI ^I£>^jlII cjLvjj jjLJI ^LtXl^ tNonnal «^^_<_o)) 
j ^ t4j 4 A>V I j-at-dU. jjS| ^lf. 4 jI Lj 4jjL>JI ^LlU ^vLJI CjL^HJI 
(jldjVl ^Um. Jj^> 0 (jLLj J£j J-4-AJ 4il VI t 1 mUj ^jlj 
jLg-jVlj * 1 j I 1 *1 "i CxjLj ^LUI (jl Jl31*JLI ^j. 4 ^jl£j . L y^n^lA ^Lvj 

^LaJjl (jl 1 Jl 3I*II <j_4 O^J jl JUo 3^*-* cy^c < ^-4h L ^ 4-4^1-S <^->l 4 mi4 

jJj-evJI ^jLajJI JVLv 3jlcLH4 cliljlt^ cr^- VI £-3j V (jlajV! .,. 

j j 3j n . CjUtTJI ^j_4 3JljJuv 3j^J £J3^JI ^j_4 4JLvju4 ^ULoj O-U^-J 

^^JLc 4-4-A J-A^l CjLs t 3 jj_L_j ^LlU JJJ ( j_4 4- 1 

lt 2Jj Vi ^Tl>JH jj-a ^jl£j -.u^ /11j « ullj 4 -lLiJI 4jV-j J-«I^c 

4£.Lu?j j_u2J^ JjlAjL^ i lillu_uVl ^ Jj ( _yi^. 4 jjL.uTl4 4JUL*_4 4j^HII J^l jjlJI 

^J& 1-4 ^4-<fcl J-A ■ /> <tl (jr sc-u^\ iSj^* I jl * 4J_iLxU ^ tss'fS 

4_j| VI .BjjjJI ^J) $ 3 4 C-.i-L.tJ ^1 44 V <.MI t _ < )-£ajL3_Lll (j-4 ^CjJI 

^ Jl_33JI 4(_^>jV! ^JSLtTo ^^1 4_3-taiIL4 4_3 j^_Ls LlI ^Jl3j 

^.i-Ia-jj p-£j mi ♦ II (jj-3_Jt (J-^ljl LevjJj_ajj-4j_Lj>JI Ci 3 3vj (_^3JI 

j-jj_3JLll Jjljj .j j 3jj jLLJ J^vL c.«-4J ^jPil 4aj| jlJLI cjL_uIjjJL 

Jl_l£j_j tiJLLA 4_jI oJJt II 4 LI ^ 3_l3j^ (JL^C.1 0 L 3 J 3 (^jJI j^LaJI 

^_4>U (^jII ^jtiil SjLju jf) Lr . L < .ol]| ^jjLi]| ^j>UI ^ 

j j n JLuIjI (jL£j VI S ->■ A,-^ ^j_4 4 -lul 4 J^Lj-sl lP^jVI 

^Jl (_£.il 1-4-^ i3bXc ju) 3r. 4 Ijlo 3jjj e- t - aJI oL^lj^ ^JI_4 -aI Ll.l<_u ^jl_4^JL 

i4_JJ>j_3il CjI j^j._Lt.uJI 4 _iJ_4£. (^y£- 4-4^-vJI ^Jl J-314J CjLUdIj^I 

(jl£j 4_LjJl_4 CjLt 3 JK Mil £)-£■ 4 J^IcclII CjIjj^j I ill! ^JL4 (j^J 
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ijjAtoJI qo jJI ijwLs 


CjL>.jJ Jij) < <i j ^jdl L_dajdl jjL j ^bL_uJI cillb 1 I lLILlA 

4_0*LlU aI^wVI^jL-U t La Jta* ^1 «^J_<jj)) jrl_LA t^> , „jtl 
^IL>.j . La j-5fcj (_ylc «3bLiu)) 4_ulIjIu-uVtj 4_i_da2]l daj l^-v. j^Lla JILa 

4_o»LdJ a I^>*VI J miJ IjJIjLa gAjjl *(jjdill I J_A cliLu-uuji 

j^U! ^Ij <dV}LLU jl Ciiilj^l J*. LkJ! j *>^1 

-La ^Jlc.-Ij3Qa ^_u2J_i ^_xSLaj . «Lo*Lla LuajLo) 4_a^-a^j ^Juiadl 
4_!Ljda_jJI CjIjj^ j < mII 4 ji of. Ijj-JI jJJI £)jj|_A ljujibu lj3G 

SjjjJI j> j) ^ aa (jbijJI jjs jliijVl V ^pJI 

J^Li. slIijJI i^jjjJI jjLojJI «l«jJl 5JI ^jJI I j| jGjI J!l«j 

(^j-a Jo-sLcj Ixjj istatus quo (j_4>ljJ! ^1 jjjiil Ja.ljJ.1 ^ Slmlm 

(-jLaj^s I sLSjSuij (_£ jJI jjjl_jHll lLU j i4 j !^jVI 3j£Lll jjjl P<> J^i^jai 

.ob^ll 

CjIjJLj 3 JlJ>. I J 4_<_uj Jl-A CJj-aTu-uI 3 Lb J t~< . 3r T ^1 Nj 3»tl 

Vl t( jLAjdlj JL;.jgV 1 (jSLcu Ljj>.^^ jj_A^jj>dl jla ^j_a 

denudation (4 j^juJI CjIjI a c, a j_da ijr b jj <<or. £>-«jdt ^ j > n33» 4_<_uj jla ^,-Aj 

♦ dj 1 j < j < n a -^dl J}L>- BjiaclU ^IaJLI ^yb cd jJLi c^Li LJ ^\ chronology 

tiilj ^-b A^^-co J-£ J-J-3 (jrl- L j Lt -A (jlajVl J-£dl» ^yb (j^vLdl ( j_A j-u^ 

aLu 3_}Lc.Lj tL^dfcjjGj 4 -ajJloII Cjlatlll ^jda^u ^Ic L-bjjuJlj 3 j3l3JI 

LT^ 0-* O^J er^ 

tCjLstHdl (j_A 4 _Lj_*_A 3jJ^ 3j)jb (J!lAJ I till < 4 M CjL> 0 (j I £)Lo*VJ 

djI jjj-j^uJI 4_Juu 2. JMiw ^j_a cJLa^Ij 4_uiajV! 3jJLoJI ^yb CjIa^Tuj CjIJlj 

cj-^i f j" i S~ »5-mjj^9 .SjjjjjJ.! (j^jVl 

^j_A SjLgeJlU 4£d_A-ll ^yb 1 «4 jj_jl1II CjLxIa-C. $.^_ua ^b 

S. ^Jjjjdjj .^_dj^ *l>"! (J^J ^ L)^ ^-dI 4_Luaie_tldl 3j^ 

• ^jLAbtj bLduVl W. Wooldridge 
^jdl JjlaJ! Jj »>'M CjL>*j CjLjjIjJ I960 ^Lc Juu dd^Luajj 

^-b 4 j a cjIj^ j<( i11 jij> n33j jj 1 s^'z- 3!l I tciLIb ijr lj 

djL lLlLcoII djl^ GjiatdLI 4Sd_A-U^ 3Ji^tld,l CjIjV jil ^b^ ^pajVI 4ae_3_ua 4_<_uljJ 
4dla-Vl^ ^^u-uLaIIj 3jjj-u_uJI dLolj^ I Jl^ (1i (jl jdil ^jL\ <?t tl La-A CjL u-L»-n.td 
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gjjLJI jo* okjll Sjli 





cJLv tj-ulo .^b-i Lr^- J^ -^J^J Quantification 

mi ilj . ^jjJlII 4jjJ^j J^e-a «Qjl!l]| 4_JL>J1 j ^jijI jltJI CjLjj_Iaj 

Qjljll!)) Sj^Lojj 3^-* Cr^ L3jj^_u_aJI CjL_u!j JlJ (^IbwLJI 

Cj \j3C.(±lSS (JJJ-U. u3J IjljLJJ ^jLsjJI !j_<_uJ ^_)l <L>.J.} ((^LuJlil 

jl jlji a~ ((iL J_aju j_UsL>JI CjIjjj»u_u tjr ic LaLaj j I <-~m3~ _}L£j JijJljn- 
p ^ * < jS L)lj .(J_aLiuJ! (jjlIjUll aJL>- tt, a ^JLc. 

3^ ^ * 11 I 3~ 4 ^ t^s / ,i U (_pS>jVl L~ l\ ,s~S 35^ Ql 

tl ^ \ c, 1 $ a ♦ a Jjjj i^£i cjLtiuj «cjLjj 3 **- H» 4 -u JajI 

{j-A 4_».J ij$ lJ3j ' “3j IjIaJV. cdJi (J_A V JlJJ Cj_}L_u ^1 4 -lLuJ 1 

.4I<jJl>. 4 a mi^I 4_j I 4-sr 3 4_>.j I 
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ijjAtoJI QojJI (juUs 


Ljj_3 Lj IjuI pG j Ijjjijf 3jljs ps Ljj>.jJ 1 Lol 

4_j^>. ppj_jjp I 4jpaJil CxjI^ \jJ:& ciJJj ^j-o 'J> J N . ^ . j_d_0 

lilLijlijj LgJI ^jlLaI pJI £jJaJ! ^p Treppenconcept «<j^jp ^jp*» 
pr>j VI Cj[s^Jlus jpalu J)I»Ti 4jpa_Lll 0 jJt >. (1924 ^Lc CjpIpWaltherPenck 

(jl tl - 3j 3~ , ,. \ \ yj A , .. tl J_£J «j|j_4 jljLjjlj)) p tjMlJI ^p « » 

4_3_u3jl jl 4_Uajj-C t <<-^ia p-a-J ^jlpl ^p-<.uJI _il JpjV 3jp*VI plpll 
JMlJI ^1 jJal Jl_Lc J$*u, j! Pediments j!ju?e_jVI 4 3j 3 -%. 4 jjUo ppe_^ 
4JCLaV1 CxjI£j . Lpp i . ,^s",T\ Ijjpl 3j jLStJ_4 4 jjL>j CjLiiit_4 p 1 
(_P 3^-tTuTu.tI inselberg «^pLjijjl)) 3j^pJLl ^L up l cj^i-t5>Ltfuj 4 -i5Lu.o^L 5L11 
. 4^L>J'-4-Ltiu pLsLJLlj 3 jL>JI ^jl "*■ «^fl 
j_<_u!j 3^ £2 - ! (jr^- pj t^pfl ijr Lc 3 jjii iif, dJLb jl£L^I Cx3l£j 

. 1953 p c. pppoVI pi 4 _jLi^ 4_a^>*p JlJU pi>. 4 j^_iL>oVLj Cj^JL stil 
1 />>j l ^pjal ^jJI Lester King <_jL£ Ijpjj 4j>t >.» 4_Lap£? £)1 £j 

4jjIu_u_U CjUcIJI Qpj 4_Lc V <wj ^ jJI tjjLstlll jljGjI ppJ (j I 

jpald ^jLjjlII <_pL_uVI j a /jl. v^\VI a3p-L ap*».~tl 2^j ,^tl a A,^jVl p 

piJI 4_jj_txJI 4 j L u JI [&\ pLc 4^Lpl 4pl» 4 1 li JI pi p^Jj psjVl 4-sr 3 
^_P ^UjJLi Lj pj . 3^\l L>tl ^j-a jJ^ j-i^Lj «cJi_u-^pjI» L^-tb 

J-l3jJ J_Lc. 4_u_uL_ul 4 _l 3_A 1 jj-4 4J Lo ^_Lx5j ciJ_La CjLjJaj 

cjIj-J,J^ 1^3<^»^j JssL^jVLi-^ljIt£.Vljj^j-ujjl jjUm (j\j1xa L3l£’ L^jf 

'***J * ** _j J 1 "3*« * ^ * LaL^Tufel Jt-cul LjI^ U^i VI ^ <>s 3 < t, 1 ^U! ^JLc. 

dU5 tjy£ U^j.^_3^uil jIjujI 
^j_Cj j-LUl jl^ 3" , ,,1 ^yc. <L>»I J Mill 4 jLc Cj \-u3 l^p^I [juuaj L^jI C.<_l>- 
.4_3ilL>«JU cjL LlJ I (jr\j jJ3 T ^>JI JjLiHll 

4^^ j!j£ I t3^J 4 -LlJI 4_<_u!j JlJ ^UlVIj (J\J_taJj_3i I f.[ ^Ull ^piAJ 

^jl jLTl<-oVIj 11963j l948 Cr ^Lc ^ Julius Budel Jjijj *VJ_a 

Cjj_t!aj (jPil cjj^^-lIIj <_u 5LII ( j-« cailleu Tricart jL^jp 

«4_p.l_Ll,l Ljjv pI» ^JlaJ 4j.lu.ujJ I ^Lpl Ia-l^jv I I j-<-u-<-u 1 j i Cj LlLlu-uJ I 

Lj^.pj-^jj_dj_^>JI 4 _<jjIjj ^-6-^1 .climatic geomorphology 
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gjjLJI jo* SjSi 


L^j! Jl£LjuT Jj$" fO-ILtJI (j -4 4_ewl_La A 3 t«> f /\ j_& 

JJaVI ^ 1 c. ^j_<j L^_jI 4-4-J1 Jl».Jj IjSLaj ♦ 4_eoL>JI 

JljIj-3 i 3j _ t J wV1 ^1 j_cVI .Cj_3t_jJI ^LUtl I c^t-ti! 

lUjLjj)" i < M a _a IjIj-SIujjI Ci < <nt CjLLuJIj jM_lU i_ 2jJ-ea ^jLj <__3ljIkL VI 

cjIjLSJI j! r <i £>£■ L^jLcLfljjlj (j^jVI cjLst 3 <^»j tjL^tjJI 

c-^.jJ! ^jl jlJ.1 jLLdI jl>. cjLjiIjjJ! I . 1 ^ < L^jLs^Lc 

(jlal^JLsLj L^ILjLLc tjjQ j !&] ij_jjuJ,l jM_JJ jIjI_j-4_o*L(J»I It 

.^LU! jlj^uVI 

CjL_o1jJ <Gj Jl^JI LewjJ^hjj.a^-e>JIj gQj Jl>J I LewjJ^ewiI £)_a 

jtU* l > jy- La ‘J (J-»l a J L?. 1 ' "' Lr^O C>°^ ^ (J (M ( mGj . ^jLcjJI ^yC. <LLl3_} 

<>OewLJ| ^j_a ciJjJui^ t(4_LoLai 4_l^-AI Li aJ (jl^) Lj^et-a lx.j_tiDj_a 

^pajVl * L ,.. t d ^ \ *"> 11 CjL_uIj jJJ Qjl^Hl.1 Jjlnjl 4_ta-A I ^a_<_ojJlXI^ 

(^1 J£j ^Ij-LdL ^jewj V i nil CjI jl ac ^jL) oV! i-Jal^ILcI 4_4Jj .j-jjuJ.1 

• Li>j_eGj L^jJuio c_3_LjlII QjCi 4jLi_j ^ewjG j L^JSLIj ‘fj »L 3 a 

Ijufcj .j-jJLLII 4_a_jl.i 4_p*l_LU 41 lJ 1 (jI <jV! 4 _j {j-a i4-u±aj 

. <L-uL^ jl 0 ^jJl2j j Jjtlb 0_et_J j^^ew1 3 jLj t 4 3 jLj Lju^_<_u Q^SLj Ju 3 ^_uu-lt 

L^Jjewj 4 JLLa 4_ewjJ^ew CjLI^jlj i— sljHcV! ^1 CLeJew <?LwjI (jJLukj 

t4_jJi_jJL>JI oljLt^Vlj Jl 1,I j-oIj CjH <1j 1 Jew) 

JeSj .ciJJj J^Lco Loj 4 _uI£j_lII CiIjjIlIIj 4_oe-LJI jL^j^LI fiLewLill (Jj)j i 

tcatastrophism OjljSJI c-uk jla ^Lf I jjt ^ ^1 C) >>» > «U c-^Jj 

^ ^ ... ^J_jj_jLqj| 4_eoLetJ (^lewLiJI ^yuu ^j| 

^jLtiu_ew)) 4_)Lt^ 4J j^LLa j-&j) Immanuel Velikovsky 

^yJI 3j_c jJI Ly ^ Ijj jl^ {_ys ojulLj earth in Upheaval «^\ 

o-AJ-d)) £)l ^_j_C . I JlA 1_Lq^ lew CjjI^£LII LyJbJuc (JISLiuiI ^iL<_o (JSLcu 

(jLajJLj fibV tLa Lc^j Iju2aj j^?Neo-catastrophism «jujewJI OjIjSLII 

Lewjj^_e>J Ij Lewjj^eJtil <GjJl>J I 3j_laJJLh . L&jel jjj <Lewjjjhjj_a^_e>JI 
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ijjAtoJI qo jJI ijjiLiS 


t_ 11 4jlj_lL ^Ltaj ^Lc. CjIj-luu JlIjj (^^idl 5 • U 11 CjV^Lo-VI 

J-&J (jLojJLj p g a ji»J pj)g3a 4_aJj . <_p3jVI 4-a- <7 <s~> jjjgh (^^ jl 

4_c-LJt—c >_ /_4 jlj_lLj p-<-aT<j ^UJl 4 -lLllI I Cj Lcj>. j L3JI 

-ciJLL^ :Sj4 _jJLj_} CjI-go-u J jL>. jl .(j-\_*_c ^LsjL t_<< hj3j L^j| jJuj 
p_i.uI j : <Lut-UjJl CjLLJ^_ui]I j (<LullLuJI <**d. i ^ t'-j j »^_Laj »J J ^ *V 

3j jJs ^ 1 r.j) pJLJI jL^j! jya Jpaju Jj (_^3JI 4_jjLu-saJI <_sLL>«JI 
t4 _jJl_j_L>JI pJLJI jj) ^-Loj 3 a t (<_ «> J-3 j 

i_3^juJIj ♦ jJ^_l>JI (jLajJI J>U* LaLteajjl J&\ jl 3jj_uaj j3j 

*4-jj)» <.-MI (j_a 4 _jLc j_al ^LUt j^ u lJI CjL>.j_c jlj-LI t 3l~Va 
(j^_o»I j (j^_o»jJ^- l>iJ 1 4_jj p^ < ><j (jl (j£L$j ^jJI jJJ j^b Lub (jl 
4 _j^j>JI .iLusjVI »1 a I c, £_a IjjjL*3j (jl (jjJijIalLtjjj p£j| La£ t^-u£ <U mi< n 
(J « 3~ 11.1,1 (^£jJ>J| J-juTlil (j|jLj-4 Lodolj (JljL« (jl JLLA ^LdLl »La-lcj 

(_ps>jVI p^,lf. Cj^Io (_7-dl 1 ^^1Ijdl 4_3 jL_uJI lLsIjJLiJI Cj_u^_>J . JljjuJI 

( jr _LojJI 1 g I Mil mi" (_j_3 jj) i^i♦ II pj i <13" ^-j-j L«j .(j_cjJ! (j-oLj^ 4JLi-u.^ (j_« 

. cL3_LLa_c 4_j_Loj (j «« j jl 3 a g. L<-ujLj JLjl^LjI (jVI ciiLubj t LjL c.j-^a 

CjLjjIjJ (_y^ lj 4-" (jjjdl I 4-uLp-fl CjIjl>.jj jJ^-u>JI 

(JJLlAj ♦ I _}j_$_*JLJ 4 3lU ^ ^jl i - J ^ i - jL> d (^Lc (j^^ 0^3^^ 

cjIj_jJl1JI JljJu>«j (j-o ^LJjlII Techniques 4_j_liJI c-^JL^Vl (j_c ^Jlc 

I . Lbj I t~/ <>> ^ 4_u_u (__sVI 3j-tlu£. jijJjjtJI l_x_u^j (^yJL. Cj l_L ^jdl 
(jl Jljuj .(jLcjJI tillj fj-A Juul i^\ (j^l JlUj 42jJI (j-c (^jImiII 

(jp-jbljJ t4-t-UL^ JJ < ♦ I 3 l-3| N 4_U_cj ( j_g_uL3-4 (j^-J-LbLjJI Q-U-UJ I 

J-jJLfc-lJI»(j^-a jiir "Mia «cjIjJ|jJLII)) j «j-j^L 3_4)) JLI p^j jLL^Hj (j^fl 
54 _lx_uI^JI p^j^l ^3 ^J-cIaILII (_^ CxS^JI (j_c l^u^ 1 L> <a (jj3A<(^3^1 ^3]I 
.(JjJu^sILII (jX. jJj 4x.j-<_uJ ^jL_u3j ^yiialXI (j^ojJI ‘'L3 1 Ljj_uv cd<3^ Lcj 

t_jL_ui>J 3 JjJl£. CjVjL*js 4j ^jlU a (jj/Liia i-i-a- jtl C. j^lj 
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,jI J cdl_LAj . o'y Lc.1 jIj_3cjVI BJijJlcu 4jj_3e_uo 4.3 L>- jl t^Tn-oJ.I . ..tl 

4.L3-A 1 jJ^ jj>JI 3JlC.Ij9 jcjjG (j\ 

CjLjuflLJLl £jjQ l^_La_tI/ «5(_ps>jV! j-a£- 03^ n*^>fJ *4-<a-t-uL>- 

j-L« .^U! OJ^' J^j up La 

Jjio L«J ^r t*M » (Jj^v 1 V 1 J 3jj)tVi U ^_tC CjbtlJI CjLlU-C C-oqLjS 

c-jLscJIjVI £yC. jj_La_jJI ijr ^ £)Ij_j_>JIj CjLu-H jjI 4Il3^ t »1 ^jJI 

4-ial3j jLlUL \ ^JLc 4^J-5tC J <<OJ (^g jJI) (jLtJijV! (jy3-« JlLoj ♦jjIMI 
. VI l-&^SL t-uj (Lt^li. l^JLit-o 
J 3jj) I^irr a (^_y_uDjVI) C-u^pJ! 3L*aiJ jcJjGJ 4 _cjJui]I CjVjL>JLI 
j_t_uj I ^ a a! i «.Vt jjl>. 1658 ^Lc. ^ ^ • ^Juil! dj^_A^l_II jjjl>. 

Lgj? ^yJL. (jlsjVI Citfl-%. (jylll 4 Mntl-lju]jjf 4<„ u<u-^J JamesUssher 
^^y-Laj-II ^ j mi S*i II i^\ t— j j) t m^U jcjjQJI I JlAj . ^^Lji,l 4004 

-fcUOM £j£. 1JL1AJ (2>5[j ^jlj-LjU-olj V^ 3 I flU C_jLl5LII JJ 
£ 4 } a JL». (J-^ (_^ic ^Jjj (J im 1*4 . £.1 J_<_u Jl>- ^ jr i^. 4_al_*Jtj (j-A-U j_A^UI JlIc 
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tjJAtoJI QOjJI |JwLfcd 


La (j_uLtJI p L> ♦ a ^j| 1 c_jL_uj>J 


• JLw J£ 4KMi ll ojW^ 


Cuj Jljs. I £jI ^jjjLfc ^j-u-x^-cv. jl£Lb I C l x - iij Mir, (j-clilll (jj-aJI 4 jI Ju 
(^^VU! jl) (jUjJI 2a aIjJ vl aUII J^ls Juljjj tLfc^pl 

<jl£j qo£ ^ ^ C^tJI ^ 

<>cj (jLojJI ^j-cj o>^ 0^3 l>^ 

BJLJJLC CjVjL^_A CjJjLJJ . (( >Ll^ C< t^rtll (_^1 d-ijjLSfc-A^UI (jLojJl <Lj_a^» 
C—'_ i-t-uj-j c-.<-<-ol^^Jl 4^.^_<_u ^ 1 Jl^cTu-u L ^pDjVl j or, c_sL_u_><J 4_>oL_u 

90 jJLj CjUa_L^J.l jJla ^ylc. ^uLs j_jJl2j lIILLAj . diLLa_j_>J. 1 ^}LaV| 

(jr i_C C<_*-uaj ^Ul jS-IjI t^£> CjIj-jJlaj 4_a3j t^l^cVl ( j r A Lj_i1a 

100 j ^ I j_c V1 (j- 4 Lj^jJ_a 20 4_aLjl_j Cu_>.j 

j of. (jI L_&5 pLul ffi > m 1 (jlj-JjLAJ JI j-jJlaj (-dLafcj ^Lc (JJ- i Ia 

4_j_aJL*JI 4 mi nj_ll Cu_)L£ ^LajVI 0j_& (j I ^_lC . 4_L_u Q^_lLa 1500 ^j_C Jujj 

4_4_uo*JjV jJjLfuJ £) I <_dJ5 .jJailL 3j_J Jl>. Ct ( »m1j 4^3 jJJ 4_tbL?e_A LfcljJ 

(j-dj-JI (Jj^ 3 £-<-uLlJ 1 (jj-aJI 1 I £)-* 1 Jl>.1j 

1j_a I (JjjUJI ^j_a JlaUc. 1 j i^lVI jj_A L^LLa 240 4_jL_j ^j>»jJ^-l>J1 


.4_j3 jJLla j-jJla1 I1 

Ji.^3 6^ ^jVl sLSij ^Jjb c^djJ-c I ^1 


4_jLc LojJtfe^o LuLj-j^ c j_<iK O^J * 4-tl^lill Lord Kelvrin 



Jlj>J 1 (jL^J . JjLLa_i ^ 1 ^ Vj_jj 9 <**« j ^ t 1 ^A t ^_<fcLtaJl 1 L>^.tl ( j-A 


I897^lcr, miIj Vl ^j_a L^- lL a (y\ tjtn ^>-a^. j-jJlaILI^<^4^1 


^j_A Ljj_jJLa (joujl ^J1 £)\j Laj^ ^JSL-oli <i^JL-o CujI£^ 1 

c-«-u.^ I j t4-t^LLll 4 J-U 0 L 3 J' 4 aKH JlaIlJI 1 JlA jJuu .^IjjcVl 

C-A.-L^ ,^^<?4j-a 4j i h is*>j j La 1 Jl&j t^-aJL (jjjLb ^Lul 



^.A-uiaJI t_iLieIuV! J-aju (jl l- 3-^ S^-It-A ^ I 4 _l3L_uJ^?1 
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gjjLJI jo* Sjlfl 


i- t-A ju«a c-jlata-al JjlI (j_a Id^LLa (juujt (jj£d V 

^Lc J a~ i mj ^aJ ^Jjdj ^-j-C <^>tl I JlA 

^^-cl * miVI dal m. (tl Henri Becquerel J_jj_l£L_j_j (^j—La lL_LLL^I 1896 
cj! j 1 a r. (jl <-3$>-*-U clM 6^ 1^02 ^Lc J_a* (jl Laj * Radioactivity 

^-Lcj tQ n a mi 11 ^j-C. j^Lt-aJ! d~o<\ Utl ^-Lul da^L>o ^yC.1 » u>VI JaLLulIt 

jn< Mill j, h (H <j_a Juu . <jlajVl <-_£jjv. 3jlj_>. 4_».j.i 

. cLsUaJI <j-a^L(j t3jjj-dl is ^£i 3ju>J 4j^La-<-u Lalj_>.| L^Aa^j 
- 4_LuaIa 4 j>.jJlJ i LjLuTu ^3j|j 4 4 JIjLa 4_a-iJu3 ^j_u_*a-L Jijjvj ^.uzj! SLaejSj 

iXJ ^jdl j-A dal mi(!I (j! I Jljj t^yuj^LLLo (j'CLulSi.aj 

i-aLL. (jl «—ajjjtil (j_a (jl^ 4 1905 ^Lc. (Jj-LstJj . J^lladl jLjjQl! 
- ^1\ (jl_p»*.Vl <j_a j-u^ ( jr 3 (Jj-sLu (jL tC L-iL CjLc.^_4_uj JJbtlu 4 » Mill 
^L^UI ^jld! jjk ^^-aLt-ajdl £)! L_3_4Ji5d! (jl£j ♦ 4.iLajdl 4 >jla cLul 

'^ ^ 1 ♦ <"'VI daLLuJJI 2 U> /«.lj \ ^c_jjQ]I ^LlLa j_A ^_ulj 3 _d! ^JlaLLl CxjLdl 
(_j- 3 ^1 (j-aL-ajdl 4 i < m i (jl 1907 ^Lc M * M c — 

J^jjda <jx. 4 _j J-LTdJ (JjLs jl Jl 3-4^ (_ollLtj 4_3lL>d I jjj^ajdl 

l_A^_ua_C L-£j-*-J ^Ll! jj_Sfc_4-aJU 4 _l- j vjJ^l>J 1 jj) LlaIu^M da LLlll 

:^LUI ^aLli ((^«Mntl)) 
:4_Lu (jjLLa 340 Laj_4£.j : (jr J Jj^£dI j-t^ajdl jjde-t-a 
4_Lu (jjAa 430 l_Aj_^cj :^ JijJVI j! ^jjJLujdl ^-(-ajdl jjdtu-a 

1270 Laj-*_cj (jLjj-t-uJ l)Precambrian j_t-ajdl L« j^itu-a 

. 4_Lo Q^jJLo 1640 I (^j^i-u-u) ^j-ajdl La j^dt_t-a 


.«^5Ladl ^jjLH 


C. 4 jIm CjJJljv ^ylil ^Jjljlll (J? _A d, 


^jL-ajdl 4_J 4 -u-Tlj ^jd! JjL^JI ^JlU l£.Lcu (-iJLLA Juu iljLcLca^ (jVt 
jh-J 4_aaljdl (j| (jlajVI »1 a Ut (jSLadl (j-a ^ -- i - u a I j 4 I 

(j;j_^_dl ^c-A^j-C jj) 4 jJuL>JI ^j 3'vj 4 ^^jL^Ljwj 4_j_uajVI ^jLLda 
. (^a-jJ^_tad I (jLajJJ (jlla_a ^)_ul_j^_a (j-A_jj 
^ajLaJI ( jy a> jJ^-l>J 1 (j_ul_Ladl J3<^» LiaejjJu (j5Lal 1907 ^Lc JlLcj 
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ijjAtoJI oojJI 



tojU. < <<rc. £-1^ JjI J^jGj J£ :4lij»L>- 4 _i>- jJ4 jjI£ (44) 

. 1964 ^La. ^ L^jL-ssI JljJjJI *Lj? l^uV? ^ JLl^JI 

^jJI » LJl.%1 I JjIjI (jjqj j-uLlBJI (JjjIs t j-c c ^->JI juJ lj>o 

JljvI jJ,j_A> j3jl ^yjLLajj_jJI ^>-I ^JIaJI ^_y-LajJI I Juk IjJluo» 

(J*l .j La-L^ j mi i jJsj . £c_jjl_I<J1 uLul-v «QjJl>JI 4_j_lSIl!I c-.t-iJL-uVl _il jj 
^yiajJl j-uLlIU CjllujLgelJI j-a I _} Ji^. 1947j 191 I 

^Lc ^Sl^j »CjLLulII J-J-l^ JJlC. j^jjG j-C. Bj^ualjd Cxjl^ 0jj|J-a (jl J-tC 
jj <«-i t!' jjit_us jru J>jJl>JI jcjjlj ^ic. ZJljJlC. 4jCj^LjJuu CjIj-U 1960 
4-l>»jJj-l>JI 4_j_*_a_>JI CjjJu-o! I 964 ^Lc ur ^ 4j! j_lC / A A b 11 4 _l>-jJj_jj>JI 
tCtijJ I ciJJj J_Laj j_ul_uLaJJ La Jl>. ^Jl LuL^j Ijjj^j jJuJ 

j-ul j <7 tL L^_jJI J-x-sdjGJI jtjjIjItJI jjlc Bj-liSLI 1 3_iLjJJ ^cjj 

jJj-lj>JI Jj_a-*JI j_a 4_uLiILa $:lj_>»V 4 -lli.uJL Cjj-lLj ^yC.L».tTo VI 

. La_>. 4 BjBlo 4_a-<_uL>J! -*jJl>JI ^yi^. cJL>0? Cj^LjJljlIJI cGl£ 
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gjjLJI jo* SjSi 


4-5fc-<-uj C_> Jev I Jjfc ^jL-jJI /*_UJjJ| £ytji,l ^jloJJI ^Luitl j 

• 4j^it_eaJI CjLj^SLJI ^ya ^_u£L! 4_a_t5e_<_uJI 4 _LajVI 5l 4 4 ^.LLa 

^j_a (j^- i La 3j 800 (^1 ^-a- * JI £-Ld 4^jj«*Jtt 4 .l uojV 1 jjer <«MI ^JuSlj 

4_u_o q^jJLo 4j600 ^-114j ciijLui! jLst^-I ^jl ^_lc 4(j~CL<.4iJl 

4_j ^JLtail,l t^j_oL<_oV! I jk_A .^-a-a-I I j^sz-t^2> I 

^j^-iLa 4600 ^Jl jlLa c<K A L-t^l j5UIj (jIojV! L)l JjLLaj ^_jJI 

t^y>.y >>? Jl (jLajJI 4 jI J_j -iJLStJ j^JjLJI Ijufcj »Jjl <n till5 . Lajj jl t4_u_u 

(j! 1 nlr. 4 jL^ 4 4_u_u Q^tLo 4600 C *j l3j ( jy 3JI Cj!jev>U 4 i < m (Uj Lai 

4j LLZJI ^jJI tCosmic Time (jLajJI ^JJ 4^Jlj 

.j-jjlalll ^1 4evLv Lu-uLla L^LuLa jtV} n JljLaj t(> u^UJI 

lZlsz-lus I ^ev jJ^-l>JI ^LajJI ^Jl LojJaj qIj jj-t-tTuil I Juj <jl 4JsLit_Aj 

J_jJL3JI VI V LoLj j-^JlIL £jl <—oeJ i Lai_AJ 4_u^La£.j Bj^uTu.udO ^jVI 

• ^jIojVI <—jJ j_a Jlla ^-cixSjl ^jil ^LaJJI / 85 ^j^-cIij^eJLa ^JSs-tTaJj 

La 4jI (1)1 LuSLqjj 4 Jl^- ^ I ^Jl 4 ^jL!o £)LajJJ LujJij CjJIjLaj 
^IdjVI »1 a If. j,tV<n Laj. <_3jju V CalevLUl (j-c ^Jlc (JJLlA 
»^yjv- jJ^-l>J I J>j_a-*JI (j- 41 4_t>a d»ill .tljevVI 4 JjLU CaljevVI jj-C, L>J '* *J 
jaLulVI 4 jJj ^ic. Ljl^Luj j -J ujI . Cj^-^ (j-^ L^_jjlIu_u_j ^IlII 3^, a fltl 

^JJ>J| ^jUjJI £yu-uj -I I ■ L> ♦ <>»l » 1 L. / A 

^1 L^JJU f Jul\ JJ-^T <^tl ^£j>jj ^L^l I JlA (jyic-J .3ji^l j 4_L_U 

4 jl5l (j-wjLc i hi^ilta 

‘*"'j 6 k j ♦ jLj I j_jLo lJT ^ ^^t_iJI q L> 4-l>JI cjLuISLII 

CjL3m( rill i^liJI {jJJ-lUj J-i-<>£ J-j 1J I L^LI4_4 jijLlII CjLLu 

^j£1\] 4_u Lai_U_u_(_J I ^_3t_4l]l L-J-LJJ IJJ Cdj^ ^ 3 Lu_ulj IjLSujI Sj-JIiTlII I 

.Jjl j i<a i k jJ J-^lj^ ^ [ Juu L^_l3 

(jl C> iL a] L^-tSLIj 4(Jjl J, j 4 < Mj J c tit^Yi *a CjIjj_4-oI_ujJI doL_uj 

Lev 4 _l3 C-c*_ 4UJ I ^ jJ I CT t 4I !^_». I 4 1^ ^yj ^ L_4ii I 1 " > • * s I 

^LljI L« o_3j tjy-2 oLxljVL 4 ^ j « Mill cjLuISLII .3j_c JjV ^jj 

d A .^s t 1968 4(J^_& ^u-Tl-Ljj-j 4(^_ r evjJ^- l>JI ^LajJI) «*. .^_la_<_uJ^ 3 I »L^tj-A 

•(19 
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i jiolo. ll oojJI juUs 


JljJuscILI (jlajVI ^JL*J 4_>.LlI,l 4_u_3JI £c_jjCJ 1 c.t-JL-ul £)_a £)VI jj 

4-j-C.l t uiV I £c_jjL2ll Jplj-Ls l-«-JL-uVI oJlA ^a-Alj . 4JiilaJ,l jj-sr <,otl jj <,of. 
ij-aVI LjIj . ^ c£JkJI J^ljJI J^jlII £ya CjjjI^j ^pJI 

j!jJ,l JJL>u (j-uLuiJ ^^-33 (jVI <LaJLsr*f miU 4 jr 311 L-t-JL-oVl ^a to ♦ a ^ 

d<_3jJl ‘"' 3 4j^j VI CjIjJlII £)l (jloljl&l £-a jj**- «>^tl 4-t^.l» miVI 

4_JLjv (Jj 3 ♦ a ^jlalj-lsVl I JlAj . L$jI 3 jj-a- <<otl 4_j3 C* 3lo» ^Jill 4 -j-u-3j 
^- ta.*-a Cj_}L£ U 14Jj_st. lt . 1 jjir <<otl (j<o*JJ 4 jjLJI jjir <«otl ^ato* a 

^jLb 4 ^* Jl 9 t jj-se-t-o jL^jI ^j_a 4_3lJu_a jlj_a ^j_a 3_}l_C 4 j ij£La 4-u-ujllI jj ->- <-^Jl 
(j-oj * I S 1 11 ^ *- < < nljjJl (j- 4 QjSJ L$jjH><j ^1 4 _i£.IjlClVI j| jJJ ^a to ♦ a 
cjLJISJI (Ji^l j 31jIL>JU BjllIU j^Ltalil (j_a J_ L la ^Jlc. cJLLa t{j;jL>. I 4_p»lj 
t- 4 < J j^-tlj t4jj^t_JI CjLjI j_pJlj 4 _jjL>.jJ,I c-cA-txJI JlLa t43_J,lj 4_pJI 4jj <<o»f| 

^j_ul_j_3Jl_J ULj^l ^jjJj (jI ^j£La-> 3 ^_l3j 4jj_ua£. Cjl_3i3e_a ^£jH>iJ ^Ull 

.^LulVI 

:Jfclf>l?$ JlLmrff 

4 J ( (iLt-uVl 4—LJ*.jJjJJ^J 1 JJ) </Q»ll ^Lc jLLs! ^jjJI t-OJli Jl>. jJ 

3LpJI 3 jLju 4_jJI jLJuj ^jJI aj^>J| <-JJ3 4_x-oLitJj t^y>.jJ^-,L>JI J>j-a-»JI 
JljLa cU3 £_aj . (4J_4 _u oj^tia 570 c j_a JJal ^j-a^.) Phanerozoic «3j_j^LtaJI 

3-JjJo (j-C. ^jj-3 t_« > oljjJI CjI 3 itoj jjJr liotl CjLu^j ^ato» a 

4_aal_3JIj jljjQJLj 4JLu^]I CjI3 4_u_3J! l_<_jJL_uVI ^1 Jl3t3 < iiLj / .U <l^"tlj JVjlL_uVI 

CjLjj_3j>JI ^ai£.j L P»jVI CjI 3 ito t 3i^oj ^alc 4 ^jJl 1II 3jua3jtXI ^jLJLl 

(_ « < dljj-JI jl jj_3e_t^JI (j_a 4 I Mil mi 4_^jL>o ^jJI ^jIjlJ.1 ^aJL*JI j . 4_aaJ.3JI 

■ J / -^> ♦ 11 CUJlI i j-LA-4 

(JjLa tjj^a'l 3j_j_a-lI 4_iLvljJI ^^jLi^_>JI :4_j^j^c_>JI ^^jLu^_>JI ^sXc. 
jj-3e^aJI oJJb (jl j, j mij IjlAj .^ jy l>^ljJI L-^jIlIlj t^jJLIIj 4_u_JI 

• yJi-jji 6-° 6^ W 

4JJL>JL1 4jojT i ojTl <a mi ) (j < \T I :4 j i nl i 1 ^ m n 
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gjjLJI jo* Sjli 


cJJj j-jlLj CjL«^LslI1j 4_uL_LJ!j t Cross-Bedding 

. JJ_3fc_4-aJ I Ijl r,,j L-i-Uj^U J) \ tTl (_yldl Ik £js>* % $\ ^>U! 

l-JsIju ^Jl jj nil ^jlAj 1 g <>>♦ i (jr\j 4 jjLSJlLj cjLB-lUJI cjLajLc 


0_5e_jJI £j-uaj-a lQ ^ ' "^ H 4_*_jL3_JI CjLs jl_*JI j| CjlJLlaJI 

♦ 4- u - S fc T JI jl 4_jj9jji]l CjLu^IlIIj 

CjLS-i-LaJI c_-<_sLjlj (_^_3 CjLfciaJu : ^ 3 ^ U11 ^jj^ldl 4_di£ljjjJJI 
il .Jlj_J V 1 g J * 4 y Cl Ml j I 4-L.l^Vl CjI 3tUtl (jl JJ Mij 

J < <ii < .rdl (j-« U ni cjLstidl (j l (jLp^VI (j_« <jr^ cj 

£-o I CjL^-lL^JI JU>U Q ^ 4jI j CjLstHil | jlj ij'j ■» .-^11 

4-Aj) mi U jl 4 JLjUI jj_3t_<-saJI (jLb (jLp»VI jlji <a~ < ul 

(jr\j j-uist-a 4jjLj ljj^e_i^3 (j(j! LcJ <>JlA :4-cI3jL CL q 4_jjlL^ 

£_la_3j ^HJI 4 jjLlI! oJjjLJI 4- <^!1 ^ Jl«-uJ1 (JlLa) 1 

CjLLlLj { j r £>\jH o j-JuJ CjIx. Ju-aj jl (<J_l 3 (j_« 3 j>jj>.. j_a CjL3_lL> (jj_i 

.j-uQJI L^jLt-ol jjir is~t\\ jya CjJu>.I (jj£j (^^-uJI «jj-sr <«M1 

(_j_3 ^jjLlII J-j-S Lq_l 3 3l _ljv Jl&IjCu 4jI tiiLufc (jl A^.tl 

jLJjL^tld 4 _sjJl3]I CjLj_3j>JI t£l\-uz ^1 (jSL(J Mil > >n 

t^j-2zsj * Zjjzzszl L« LLSj lt 1c. 4jjIL>J,I CjLLl1^]Lj 4J_t^il CjI j ^c_jjl^Ull 

i<LuL*-a ^l^jl tfiLdDjjjdLl 3LpJI JKMil J^LcjI (j_« (j^L_ul cM 

.^i 

jj_Lj (jl £jLJ! (^_>. jJ^_l>JI ^-jdolu-uj i 4_Sj L_uJI ^jUI ^ Ij^jCLt-uLij 
4 i? mi (j^- i La 20 (^^ (jl_»_U (J^_5tu-saJI (jj^Hll (jLp^VI (j-c 

j-J^_ lj>» j , '~' r ^J| 1 >. ■■ )\ jj»-^ tl ^_jjG (^1^- 3jlx. j-il^ • LujGj 

(jj-l_j (ji^>- oVL>JI (j>i ♦; . 1 ^ i epoch 4 _jJL>* (^1 jl t(j^-*-« 

4_JLzl« ( jr b jjl_j j-^>“l (jj-J JlidJ J ji i<i ( jr Lc) j-jLLj iSj-^ (j^^ d i 

CxjI£ lil jl (l_^_Lc I jiadJI (^yic. (^jLojJI (j^ill C-<JJu (_pil j^ie-uaJI (j-« 
( jr ^ LtSL^-4 jcjjLUJI (jt3j-j^ILo «4JI J j-lsL>.I » (^yJI (^-^ T uj CjLu (_ylc. (^j T l>o 


(J^it-*-^ (jjjS[j 4_j^_3_a (_yi£. ciJLafc (j^ li]^ »(j-U-t-uJI (j-o (j\j jLxa 4. 
(jSUIl (j-^-3 14-j^.I (j_uLui]| (_ 
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ijjAtoJI o-ojJI 


4.; uA j jJ I^J-ZT <<M1 ^jJ^ll! I Jl^J jcJjlj JuJl>o 

^yj>» jJ^-l>J 1 (jl (j r i_t_LJ 4_JL^JI 0 Jl& j-JI ^AU>tl i 

^-Lc. 3j_u^ 4 JHLaI Jjv! il t^jj^ T iJJ ^ jr jjL>Jl jlj-^aVL ^Jjljj I Lj 

3 Jlj JloIo ^ > 3 -v. ^_J| ^_^Tl-Lj L^_lSLIj t4j^ 4 _uLj^_l3 jyt-u^ 

4-u-iJIj 4_jj>. ^_j_>JI clt-cv ^j_4 Jlj_3jlI]Lj c a i^alu ^Ull l_Ll I Lt^3 

^Ul ^1 J4j^it_u3 CjLjJLuJ. <(4_j_Laj Cjl^LLaJ)) JuJu>o t ^ i» <^>j 

tSj -^*' JnLj-k ll!1_La cjVL>JI ^jla J!La . LijT LaLuL^j ^ jy ll]l 

£cjjGj lL^jI£>£. cJj-tiu^LII 

^ Paleoclimate 4_*jjui]l ^LUI ^1^. £_a>i_Lo mmj 

4 I Mil Ml <— SjJuJI Ijjlj9 I (j IjL^ . £)Lp*Vl (j_A j_j!£ 

t4_<jj|jjJI £j_udj_a (^jir <<otl 4_t^L*Ili»l 4- L t- u Ji jl 4_owlli»l CjI^_jjuJI 

4_ljCjIj-ulIJI 4-La.LJ 1 ^Juixi4_a^.Ilj_4» ^Lc. lj_il_B ^£Li jJLs 
llil i yAJ ^Ic Lbj)^_*_a ^ 3 . 11 t ^ c-a^Laj L$_l£ <j j£Lj 

Cj.}L<_u 4_2 C_L^Ij ^ J Mil CjIj^L>JIJ 4j^- 3T <<M1 4_L5fc_iaJI (jl Jcvj 

cjLLj_JI j_uu J-^u-Lgj 4JL^_LtD L^Lui£.!j 4^1 jJI ^LlU L^_ls 

Jl3^ LlJ.}j 4JLvjJl! 4Jbt_GaJI <?Ll 1,I ^yJI (^LLfaJI) (JpU Lo 

4_L_uJL_u £y u 4-L/-gpLaJ' Jj Jl^JI ^J.aIjuj 4jI ^y >-1 4_jjl-3-U-J l^jju 

.^_y>.jJI jUt^l t- < < <^p-U ^ 4 i Mil mi (jruj 4_u^jj£LII 4j^_l>JI jjir i^U 

^Jlc (-dL-uk JlSj . 1 i^ijI 3JlG-« ^ini (tl jcJjGil 4-Uj T (^ T JI 

0 U 3 JI cJJUtj JLj>J! Cx.x>\'^<^ It cj!jlvVI 

(j-- 0 (_y-^ 4-jj-sr <^> tl CjI 3jIM 1 4jj_tIiJ ^U-jJ ^jSLaJLI (J-^J ‘(jr^ 3^^ 

JlJ>0 ^)LjL>»V1 q^JLJ . Cl>! JlJV V! ciJJLj ^j_4 jjwl jj Cj Jljv ^1 ^jLjjv. VI 

(jU Lh^J Jl>JI j i^iC, ^1 L^lHiLa jjir IS>]\ Jtljldl j-Al_la_o 

JUJGI yA £.|^Hil l^J (_y3JI 4 _ujJlII 3^5 4^jUJI jj"*■ 

(^j^LujJI j «^>»l l ^yJI ^y^ T dj L^jLj ^jJj <-_jj_L>J| ^1 ^ j-tUI 

4_cwjJj_l>JI ^IjlJVI 4^^>J 4 4 mi jiljUlVI i>Uol (jl dlt- LV tciJLIii yc ^ Jl£I jl 

LjJa Lj J_LSv-i-u 1^ I Jdlr^a I JLo> ^IjlJI ^ I^s ♦ tl I ^ CjLtTaJ ^1 

o- 4 <J-AJ .C^Lx 4_Li_u o^- 4 395 er 3 ! 
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£jjUII j*c o^l 


(_yJjj.ll Jl a M i t l (jJS 4 g -*■" a aljill jjbta l^J (_yi!l j_ya- i^tl (jj£j (jl (jSLaJJ 

. 4 i in ^jj 11 a 280 l a ^ j_Llj j 8 *- j 3e * I ' ^ CjJL>.| j m! 11 ( _ jj_L>*J1 ^Jl 

Hercynian 4_mi.ij^JI jl Armorican 43JL>.jJ,lj tiijjG jls c^abLa 
. JLjJI (jjj£i ^ 

jj Tr /,-itl 4jjafc JLjJLao (jVI 4j>.llLa 4 jjLJ_i3j-ij>JI 4ji nil l. ijlLmVIj 

do*LJI (j^-4J ^Ull 3j^>-Vl ^yaju dlLufcj ♦ 4_j_u3jVI V tjr I(JI 

(J_J_<-3jJLll ^ 1 C. 4_j_5j_^£LJI L^Jj JuS (J^jL_uI (_ylc. dll fljt-itl (_ r lc <_3 jJlI]1 q-A 

jjj^s c-dtTu (jl ^jU~mm (jjjx I L^laj t Electrical Conductivity 

d<-coLa jJI (j_d CjLL^-cu diljLstAjI ^-LU (^yllil jj*»• 4jjljIukVl 

( jr i-C 4JLse_cuJ,l 4_jjlj_j_&VI dlslj^tjlj .4 _jLljlj L$_d ^5L^J' ^UJ 

. 4-LutXl jj tl dsl Jl>-jj ^ & 1 >(jl (jSL^j «dj|jlj!ukVI 4.^t.ojJa diL^iLt-^)) 
Sj^il (jl_4jl2i] (jSL^J 4_j_ui]l c_4_JL_uVl (j_4 Lfcj-cCj oJlA (Jl g*~n mLj 

y^C (_^£ 4-LuL>3 ^j- 4. »^>t j_uai.l J_ll_LJ1 j| a ^ ,tl lj_}jL5CJ (jl 1 fllj* 

(j£L$_l 1 Ji5>LAJ ' 1 (3 < ■■ ^ * Aj ->■ ,^\\ £_A LuLj j_LS (J^ljuil p (g I ^llLj (jl (jjj ^jJjLX 

jcjjG clilj.il 1 g mi<? i ^-uLj-cSjjj^Jl 4_j_uaJl c-t- J LmVl j is>") (jl 

(^fej V I 4_3_G_>J I £jL& (_yic, ^jJLj (_^>L>- 4jVJJ * a a 4-4JJ 

t4_ij_taJl <_3jjJaJI (j,-^ »jjitu-saJl tal_L>. (jy^ 4 l^ar mi a (_ps>jVI 4 j i >mULI»-a (jl 

cLi^Jl 4_uji_JoLcii,l (J_paj t(Jl a Mill c_j j-*-o (^.4 auIoLulU (JL>JU 4^scI(J 

1 U MljH-CJ t\ jIu_uVl das*. JlIc t^> Milt LjlJ-0 14 J l 1^1 <211 (jisLcll (_y^ LdLc. (jj^J 

(^jljJI (J_jJ,l 4_Jjlj (j_« 4 _jL^ (j_cj .(jIojjlII JajU-^. (j-o dUi (j\j L<u-S 
J_j_u^_>o (_yjLjj_d jj_>J1 ^JLaJI ^-Aalu-us ‘ 4 \j ^ II 4-LmJI 4j > iMloLuL^ii 
4_2wj_jv.j_11 c__<_u_ujj) » SjJr i^ill 4_d dcJ^jJ! ^Jjdi dad* ^yC. dibajU a 

j)jiLj Jl£ ((^uJlIII ( jr jlsj_*Jl cia^>Jl)) IjlA (jLa diLUjLil (j-o l_A^_cCJ 4jj1_SJ1 

(.4_ Lm Ji 4 _l« r<t^r,n (^jJi (^yajjd\ iU%. (j^. ^l^_i i<? h-v^ 

(j£jj ijcjjQil ^ Jiid^uJ (jl (jS!_4J V 3 Jl2w1j 4-LulJ 4 j < imULulU dll 4 i nllj 

djl ^ Ml t 1 (j—<4 4_!_>•J_I, 1 Jl_A 1 J_tfu_I 1 (j—4 J 1 J (^yJLc. (JJ / -^N ^ II (jSLcXl (j 

(^ i imULulU (JL>JLl (jV tillij . Lo j_fi (^^ jjitj-sa] 1 (j-c 41 Mil mi! 4_uji_tIal_L*J.l 
4 JLl^jjJ1 3j-j 1 (jl^ (j-oj t jj>-T (^Jl (jAj>- (j_A Ll<.u5kx. L&Uol 4 ^Gj (ji-jSU 
3 _lj_uSL*J I oLkLaoV! tfjuii JiLa ijl a Mitl (j-a VjiJ <_jjii>JI ULp.1 jj m~i 
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l^toJI OjOjJI (juUs 


^yA CjLxA j| CjI^ Mif. L$_Lu jj < a" 

^jt-j^l—a 4 _*ljjI jj "*■ »>^tl 2U)»a 4_jJLa-*-J ^J_aL!u ^syjuj £)V! tiJLafc^ 

CjLsI^ 3j_aJ <ylc £>£-«! Lijj tSj-p-Vl 4_u_u Q^_jla < 3t,Vftlj 

yLc. d~l Asl i>> ^ ^^_a_j ^jj_a-Lll Ijl& JjLs tgLLuua 4-j^ir 4_L<.u.L<.uJ d ■. /♦ t,I 

I JlAj 4_uIsj^M 4j < njUL/.i-a-U y_LajJI ^LuiU ^3j-<u 

y-C.Lt-cuV1 y<_uLui]l ^cjjGJI (J^L>- ^yA L^_<_ulj IjIjJiL_uI (jVI J^ul Ju3 y_La^JI 
( j-ul j 3 II ^j-a j U mi I «4_aaljJlt» ^jjLj fU (j_aj 

.o_tc_lII £j_usj_a 4_ucu_LIIj 3_}Lc 4-lLc. ^jSLaj (yJ-ajJI 

cpi^Y ^MiL^jUl 

J^jL_u j_a IAjT Lj^^ 3 La^ *(jVI ^y£.L»_tTuV1 (j_uLuiXLj ^_jjQ]| Juu 

JuJutHJ 4ja &'$\ {j-a <—<jL>. ^l^r.L j ^ T u C tj y3Jl 4 _j_L3JI 4JLu_ujJ 1 t J <>>3tl I JlA <j_a 
JaLcIuil CjIj ^ JljjJJI C_j \j (j^_j ^j_aj - j j **- < It 4_u_uL_uVl jj 

c__<_3j>JI ^-L^jaeJ ‘ * - * <<^4 Lg_L4 £_ij I LuJjj / a ♦ j . U» tl CjJ u>u ^ylJI ^ L*.Ju V1 

t235-^j_j_jljj_jJl ^Jl_aj . 4_cjJl^JI jj V <^U 4mm iftlj 4 < hj 31,1 

CjI JljjJJI La I . 40 -^Ljj_J 1 j -87 ^j_j Jl_uj^J I j i238-^j_u!jj_jJ 1 j 
3jjl_j L*_»V JjLkj y 1 C. 4_ a JiTe^Lt-u-A C1 '-<-u-lL^ y-CL<-tIuV1 daLJluJI Cj 13 
^yjjv ^Jl a »"< < „MJ 4 ->JLl^ ^3^ V C.4-L5&J Jujuai ^i_Ll_U (JJLscTu JI i4jL*JJ 
^j-o 4^-j-caJ JJLstlu jl tjj-sr t^tl ^ 4 i mi ftL 

j-A£- jjJr t^tl ^JL3 t**m mU ^miU ^ JrU 4 ^ I mL>J1 4 4 miIIj 

1 <^t <^", A j_«| r,, & j | jl half-life < ^1 \S\ j_a | j| t ^ <>^/tl 

JlIjIO ^yllil SJljjJJ! ^|) 3JlJj ^Lu^/ SjlSjlaj 34 t 

j_A y_5CJjGJl ^^ 'U ^oL_uI La 3jLc,j . (4_jJ_uoVl 3 JlJjJJI JL>*j 
^ j-aj t 3jJt_i^Jl <y3a 3 jj-^j_U 3j_jyi 0IJJ5UI ^yJI £>UJ! ol 
CjI JljjJlIII i^^juj Lgj Jl>-V 3^4- '^11 4j1 Jlj JlIc 4jI LajJ-i 

.3JljJjJI 3JlJjJJI J^LscjVI 4_J_a£. 3j_«IuL_a ciJLLi JlJU 1 J_u fU 

Ju Joo ^LLaJ ylc. (jVI ^ Jiir" > >n { jy^\-u^jl\-^. ^jjIj^JIj jcjjQJIj 

4_l«JjlI 1 CjLtiLa_t-ai,l L*_jiVI L^J^Lstjlj L^jl^j Sj- t ^ L a 3ji Nuclide :3 ju_jJJI (I*) 

.[^IjJU] 6 d • .t^tl-^jl < .t 4 _uSL«-4_ujj JlL^JIj 4_ild]lj 
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gjjLJI jo* SjSi 


l£>^ ^ yt- L - iIa jkj <_^k ClsJxtJ a^-uIjjj J£j jjkxaJI jUx I 

^j_4 1_LL^_4 j Likkii,I (jLL lc.L t-JuV 1 ^IjJljjJJI t235 -^j_uIj^jj 238 

^c_jjLjJI ^ J V" > »l jkJj .jj_st_ckl jUxI JuJl>»j 4 3j 4J 4_JL».lj-a J_aX 
(_2_}J_*_a (Jka ^_i_i|j^_jJ! £)JLjlJ, 4_J_<_ujJlj 6ju4 ^ j*$_u|j^-JL 

<j-A <jjJu& (j! jk tunaninite Pitchc blende juLlJuTliJI 

^_&l_Lll Cjjj-LaJ LajL_Lxj ♦ La-^-al ktlu-ul 4 _j_L3j ^^Jl ^_} I La-a SjJuil 
^J_usl 4ksjJIJ ^jjIj^jJI I Jl>- 4JLukJI CjL l ^S v J' ^j_uLl3 4 3j4Jl!1 
t^olj Jjlkj <_^k ^ <Viill Zircon ^jjm-a ^1 ktlkl (j- 4 

^JI-^j_oIjj_J! ^_$_La cjLuI£LqI ^.u-u j3 >tA^ ^ ^ d * "1 ' “I 

J_bk_L! 4_5e_p_jj 14_gJ.II->J > I jkLH! q _a ^_u£^ 4 jjLlII jjktkl Ja mm! 

<_yk jlj. 4 *1 < t iL> J-a-*J <_yk £)-iL*JL! (jL^ 4 Lt cL*_4IL^I 

3jLU (jj£ L-ojJIj ^^jjIjj_jJI j-jjLSJ. (j_uLl3JIj 

4-l-i_4-uJJ 1 j_jjL3Jl 1 ^Lajj .^cjjQJI 4_3jj_Ls 4-ik 3~ ^ jJI ^j_4jL_u^/I JSkj 

^j-a jj ->■ >-^ tl jUxI (-jLlo> £)l£LaV! ^j.4 4 jJj- 3JI 4-t-tTLU j^Uaiii 

^j-oLusjJ! ^1 235-^3_ulj3_dl <j_a j! t206- < _^Lu2>jJI ^1 238 -^^jjIj^jJI 
t 4kLk)M 4 jl^I ji! ^kJ.207-^kjJt <^1 206 ^Jl jt *-207 

^1 kekuL 3ju>Jj 4 _Ll«J 4 mmiUj 4jj) < n-*U jL^Vl-<- r <j^-3llL-^ til 4_j 

(jj-^-3 £)l J_akJlt ^j-a L^jJj 4_3^!jIL3 L^jJ 1^ >r. (J1 3 j 4 t c mi il l 

JsdL^jI £- u ±st-} J)\ t**n L^- l 3 Argon ^j)j < mIj^jJIj ^jjLIIIj 

biotite JlL« 4 ^^-l<-uIjj-JlI 4JLaL>^ (jjLa-a tjr k (^jTl>o 

. glauc nite-CxjLjj^jJL>J!j hornblende jJLuj^JIj muscovite CxjL^jSLuJlIj 
^j_t-4-u Ljj_J 1 . L^itjjLj ^£La_i L^U^L ljjj?e_f-£3 4cJUj ^jx. M 

JJLtjJ 400 ^j_j_4_uLjj_j j_A c? -»-l.lU CjjL^tJ (_£jjl ^yX-U-ii/Vl 

40-^J_U_ulj^J 4-H.olH C_)L Ud^-J . 40-Q^fc.jTj 40-^U.Jl^ ^J^rd 
41bJu>JI 4 _jjI£^_lII jj->■ i^s\ \ 4_u_u_<JLj Lai . 4_a-JJ l3JI jj\ ^_jjILjJl^j 40 
Q *4 U Mil40-^j3~>.jI ^j_a 4 3 j 4J CjLj-a^ ^j-olk ^jSLaJ.1 (j-a 4j_a-*J! 
J^jlII 4IljJl>JIj L^j jxll ^I^SLal jJ9j . Sj-kt-saJI 

1 m 3j ^jSLai.1 (j-a 4_jJllLa ikjjk Jli (jy^J 4 4_u_u 100000 ^Jl 
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IjJaIaJI QojJI (juUs 


j 4_o_l3jJI CjLul.u>J 1 dllli 4 _uL£j_jJI jcjjLj JuJl>o 

. 4_u_u <_2a_I T (j-UUjLj LjJl3j 

4 l < M l (J-uLlS i^lC. ^jGj JcJjGJ! JUJJ^JI 4_3j^Ldj 

l£LJLl Jlajj . 87-^JljJjJI «L>.llu 87 -^jjJlujj L*-tTuV' 

-^JJoJJjJI 4 t*> Mil^J <_JL>Jl CjljUjLStHi O^Lai LMMlI ^J)J t ntjjl \ i ni^J 
{j-£- JJ-^Tlj ^HJLj 3_}Lc, ^jLU]I 4jjL3-« -»_$ 

jju>«j ^ jr iii jj) v <<o n ^ t^> t aj . i ^ MIA ) cjLujtU 4i mi <Uj i (iIjj-lH 

jJlu 4_3j^_LaJI &JJb (j I ^_iC 14_4-iJ lS 4jjLj ^j-C. SjLlC. LfcjL^-C. 1 jcjjIj 

^,-lJI jj **■ ciJJj) 4Jj^eIli,l jj“*■ ^jjQj 4 ^-^j 3Jl-uLo 

j! JsaJLiaJI jl 3 jI^j>JI 4Unil« L^J^oi) ^4_i Jl3-4jjLj j! 4_uj_<_uj Lcl J_coVI 
jj^e_uaJI £cjjG . ((_pDjVI 3j-lu£ ^Ji.1 J 1 ^ , ,.l,„. i\\ Lsla L^j 

.CjjLjj^jJL>JI ( jr lc ^jIL>«j 4_uj_<_ujJI 
^-uaLU ^Jl ^Ull 4j^_rt_iJI £cjjQ] ^jLluuSj ciiLufe^ 

j*Jjl jfh LjJl4J i^JlII) 230-^jJjijill J-A JjVI ^-g-tll 

?a j-A ^lill ggUlj (jr; mmII <—SjJVI 0H4 3JlC. ^>.j3 

150,000 ^j_c Jljj_j V (^Gi! c-<-3_>JI Jl_u2_x3 j-^j) 231-^j-l-Lu^Ijjj^/230 


c_«-<- o^3j I *238-ajjj|^jLi!I 23 0-^jjjjjj 

C^LaIjI JL^I JL_Lc (J-I-^-Ij J-&J ^yki Cl i nijj £_4 jL-^-JJJ 4^,j-taJ 

230-^j_ijjJl]| cjL>.j^ cjLuiJtj <__<_3 j>JI c i i h t4_u_u 000,75 ^jIjl3-« 
4jwjJj ^>J_A 4jjL3-cj t ^-LSt-<-uiI ^_5 c_lII <_3jjv 4-Luca I (_ r lc. 

«^t^> < nil 

(^jJ! 235 -^j_cjjIIj_jJI J^LscjI (j_c ^jLj VI j_a Ls 231 

4_j^_<_u_>J, I l-Lu 5~jJjjili I 4_u_aj £) I O-L^-i 230 -^j_jj^IlII 

ol^ll 6'^A . ^CJjGi] ^j-oLtxl 4 _)Ij- 4-1 (j I Cm olj-ll 

4-g&-U-(^ ^jj^-p^Vl £)JJui*j! 4_J-4-AVI C_<jL>. ^yLl Ljl^ jcJjilJI 




Jl jl^V aiisjl 
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liuuSpi ( 4 0 



3jl_JjJ! 3jljj_LII 

LjL^iVI jl,1 

Galji-) 


.tiliA-.j c.ujMjjj cilSLu, 

206-u^Luoj 


238-^uIjjjJI 

. .tilun'ij C.jm'iIjjJ 

207-u^L^.j 

0^4510 

235-^uljjJI 

isyi) 


0^713 


ISyi) .,1.^.1! isyi) 

njrtJj^LLA iO-Jjjj-J 

87 

^jj-iLa 47000 

87 T «^iJ 


^iil c-^ljjJI CjLl^ ^ <p]| oLJjjJI oli . (2 * } Era yljJI 

CjIj-Ju ( j r C. t ^ ^ ♦ tl l"s 1 I £j_ 4 J 4_Lji^> bLoT Cl<_tILl_C 

4_£4 jIiMl <_sl Ju-oVI Cjlli LujJI 4 jjj?c_l]I CjIj!^-l>J1 CjLla^o 4_4-LaIu-4 
. jLstjJI g-La jl Jpljjtjl t nil 41 j^-u cjLj-jtill 

L.uj Ij^JI 3 Jl^c. I ( J}L>* 3j-uuJLl CjLLuJI <—a^jtTtU ^_aI_L 1I ^j_4 jjlc 

J j \ i n (jT icj 4^jJ! 4 jj-^_lII CjLjlj_pJI 0 Ji_A CjLj_3_>. 

^ Jiir~ < <n £)l 3j>jL]| ^LlUj 4j^I jJ! ^LlU CjL^ie-ua ^j_4 j_j_il_3_4 JllLtl 

£j_j ciJL-LAj «4_Lt-t-4 4-.3-.Jo La Ji_Lc Ci \ 1 itj .j 0 LJJ 3jI^j>. 4j>.j^ j_jJl33] 

4 4 < <n J-l^Tu Glo bortalia truncatulanoides ^oLj oL^itiU <j-« Jiojj 

^LjJLl ^-4 -jJI tBjjLJI oLJLl (J1 4 Mill j- 56 -* <—^LalJVI ^^^a 3ju^s 

c^LallVI J1 4 Mill ( j- d <—sLaldVI JlSUul C-t^aj (jLu t^4J ( j-4J t4j^l jJI 

l!jLj J)~1 i n 4 C« U t ij3 (jy>- oLjil 3jlj^v CjL>.jJ lj_<I/J_4 ^ 

. 1-j^e-J 1 <—3j->* 4 31" -V 4 

3j|^-J>J! CjL>.JJ 1—1-3 ^jL^feTn-uJ jLtTuTuVl £_<_ulj ^ivl ^^-L4 (-dLLAj 


(>ljua Jjj/Lfljj . I Era JlvI Lg_JI ^<«i3n ( _ y l4l (J>.ljJ,l Jjial jjfc jjfcaJI (2*) 

. . (46<j- 3 -1968 2Lu-*J j-uiLlJI 
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ijjAtoJI qo jJI ijwLs 


4-LiuJJLj L-L.UJ Ijjj \jbjlc. ^ 3j - L* T lIJ 

. 18-jo.j) i cOjIUI 41 Mil,I 
uy^ 1 ^j-Lt.<.ii l£U I I ^ VI i m^jI 

^I J-SfeTu-uI L-bjl 4 -jjvLj t Lt-L«-uJ 4^1 J ^LlU Sjlj^v CjLv-jJ 

^ 1 C, 4_LA^_jU Cjl_La_L>J,l I8-(^1-J>»j) mi^jI ^y-u-u-lH ^^-sa^LuJI 

L^-lC ^Iuj diLta_pJll (jyl\ 4_ljI jJI £$fc]| ^Lua diLj-4^ 4^Lx^J 

^1 4jJl lI> J 1 c_2jj_kaJI q _a Jj^>o djLlVIj .CjI ciJJj Juj-u 

interglacial £n-» 

w ^ a C-x5Tl 3 La 4 j Jl-lLv 4_uL><J ^\jJl>JL>» ^ ^4_Lj^J! 

(jL^ lil tcLUi ^j-oSLjlJI .(^_u-o]I £>* (jrU^La 4ju-iaj Jiia L^_aJuaj 

^I 4 i < <n Stage ^ ^cla_a-i aLul Q^Tuj ^JuL>. s:LLa£. lLILlA 

^Jj Cp! iS^ *UI (^-iLa 16 (^j3e_<_u£jVl ^1 18 

. I i t_ < f.^Tn-qJ lx_4 j_<_uJL I 6-(J\SZ-l.u£J | L.t£..^Tu-oJ 

^_j_la_j L-t-t-u-i ^ j , ,t I ^JlJlI i—iLu-u 1J Sj-u£ < ^ ‘f 1 ■^ eiJLafcj 

absolute ages 4_j_<_uL<_uVI c ^->JI jljJu>*j 4 K M.a L^J&t ^j-u-jJj tq^e-tu^jVI 
4_<_olj^^ J^La-c I CjU-joJ ^ 4^ujJI Jal^U 

jjl I g i ,i a I \ U~i t n"t V J^e-il! <■;< ‘ "'jj (_5-S Cj^T 1 ' <- * i <i~t 

l-i-lILuiVI jjr~ t nl £ys JljV (jl^ ^<u <jJ3J i^LSHal! (j^jL>.VI CjLaj)l»U J-3p 

I f. ^-JjLjJI i^jjQLI ^^-i-i> «L2 jjJs |J!Lo (Jjls-VI 

dU)2lj*ty«Lrf 

jj^ojJI (jj/LtS ^3 ‘ 11 4-lIiIII l-i-iJLjiVI (jjs 

.^>-^lil t 47 t4JL>L_aJI 4jjiL>JI iJ7 ^ jj^aJU (j-^j) ^jjJI I jufc ^jjIj 

age 4 _jJL>JI &1_LjI '***.* • "J ~ ( _ 3 -J-JI ^_>.jJj_i_>JI J^cjlJI ^j-a 4jj_jto-aJI SJljvjJI 11-» ^ <tl (4*) 

.(49-48 L ys -1968 4-L^J j^Uil jlL>J.I-U:T ^jil) JoUiVl ^ Uj_t£ 
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gjjLJI jo* SjSi 


. l^jJ-a-1 > nl ^miU Q^j^SLIIj ^jjQJI 4_5jjJo (^j-usLU 

j_j_IaJil ^j-o j-ijLS-o ^ylc. 4_oj^IaJl ^>jlA ^jUjj . W. F. Libby ^-t-J .<_3 
^1 to*tlj <- < Mi-^tl JlLo 4l_JJ 4 jj i.o*tl ^IjJL! 14-^jj-i^JLI ^mi 1,1 
cjLoISLII 14-jijjj^JI - [Sj 4~d • sr.,,,tl 4 jjj^_l1I 

3j^>.jJ,I 4_j_^il £-c oj^J-2 j-tfuil j-AlJI 4 - u^j tCjLLuJI £-Jjj! £-£■&>- 4_o«JI 
^j_4 J_L^Tlj ^yTcJS- .>>♦!! ^l£LII (jI U-3 . 1 ^ « A i 4 _xj_lII 

Iju>. j-u-sa^ t—al <<o~iiVI jloI (jVj .4_u_u 5570^L-^L>! jlcI ^jJI I4-q^jj£JI 

4JL<fcj_a 4jLtai-o 14-^j j-ijSJ I l J-A ( b \ V *1 t, I (J-uLj^ 4 Jjstill I Ju4> 

4JlLlj ^jJI Jl>J! LjJl^j j!j £I Jilr*i ( ill 4 Jl>. (jr u ^I 

JA 2LL- 50000 40000 j! jA« <>* V j-AJtt CxX&k gj)tlll 

J|J_4-*JI cillb ^to*j jJuLlt I JlA 4j_al ^yA tj&j Lc^aj . 

lilji> I J a MiJ 51 40J—J-C (j-Q j!j£ I tClSjJLAA Jsa_t5tj (^jJI 

jjAhIIj 4lb Ju>JI CjH^-l>J1j CjIjLlIII jjlajj 4 juIjJI 4jJl_lL>JI age 4_uL>JI 
(j-aLLaV «Cj1jLl^>JI ^_u5LI ^jAjlII jLfcjjVlj ,., *\ ^jLuJ^U ci<JjL>JI 
4_CJ_*^_A ^ £-AU jitlA ^j-c (jil 

(^pDJV! (JSLiIIi A>»jJ1J LjjvjJ^-L>JI £yA 4j*jJjLH £yA 4_baJj_C 

, Ja-u-tijJI j <,o*tl Jj tarchaeology jIjVI ^l£.j Pedolgy 4 jjAI 

^_i_ol^ ^LLaj ^jVI jjj ^ ^ ^All age 4_A^JI 

j! 14_t_/.bU,' 4_b_u cJi]! (jyjtjjV! 4 _LajV! ^uAj CjL_uIj^ ^to* 1 ^^uL-uVl 

C.t U ol jAs t 1 lo-VU 4 _usL>JI LajjI ts~ta ^JjQJ! 4_ajj_LaJ ij \ ^C-jJ ciJJ5 

. <L2illj L^ILs^ SjiLjj ^Ic J-4JU cjL?c_Alj cAjJI 4 Lto 

CdjUU^>f ^ wUUf 

Cj_jL^ ^c-JjLTl-U «Cj1 j JI 4_j_ui]l l-«-JL-uV1 ^j-c JJlC (jJLbfc 

^LlAJLI archaeological end «4_o*jJ»jcjjl jj ajji^eld ^aitlbjjj 

4>Jufc c j_d IjjLC ^jl t£]|j^l (j_a t JL>J! Llj ♦ I 

d.4- LV {j-A l-t^.^-4 J_jSualII (jj5Lj (jl 4 _o_l3^ Sj-jLjlx ijr A JAbu ^_aLUI 

. 4jjLbx>Jl djLjj)*i mi 4 11 jl <L « 1 dljl^JJ <( L_xJj V 4lulj)) IjUx. I 111 ^jLOJ L^J I 

4 j i A c, j)j miIjJ-lIL jl ^miU ^JjGil \j-u£ ^jLgr*j > njj 
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l^toJI OjOjJI (juUs 


•SjjUI 

/>>♦ fl _iljJJ Jl^Tuu V 4_u_o_u^JI 4 _j_GJI c_x_jJL_uVIj 

4-J^-gf t<~i fl CjL^JJL^-U jl ((jy 3 • OjJ.1 jl) <- < I CjGLlLs g JjUZ 

tGerardDe Gear jlj-o. ^ju^t^JI 3 _a J 3VI ^iU *4_ul£j_JI 

t4-Jl a Mill t^2> Oj-jJl OJL^li Antevs . E JG_ujT * (^1 tJjuu <j-a 4_aJiieIu_ul3 

4 j U r.V1 (j-a c-JjJLILj 0 LJ.I Ctu uj3 ^pJI 4JLpjJI t. ,, JjjJI ( j_c 

c 11 CjI 3^5CTl.lUj BjuJpJl 4lu_ulj^ . 4_3 JLlH 4j JljJj>J I 
£_£lI 3 JJ <j_a j-C£ CjLIjJ^JI 4 ? Ji_A i£.La-<-u ^j_uLx2j ^.p-jJ ^Ls t4 j jLjj-<-uJI 

L^j-saj 4_aglj-ll VjLst^j ‘cr^i (j-**LG-a ( JT 1 c tila-t^JI I JlA < n a 1 4 3h4JLI 
(jl 1 j p jjJu c^l / ,.l 3 .djjLselLa <j_a L^jullu J_<_u jL^_uJI 0 j_A (j\J 

jILajJL^ I . 000^1 Jl T l4J 4-^1 i «a 33 ^ 4_u_ujIlI > I CjLa-iiaJI £JlA J mi 1 1 m~ Ct-iTu 
JLL4J ^ Jlo ^JLc. (^_LajJI p J > >■ ^"11 CjLuI lLOjl^ c^l t^»~ , .,1 US' t LiJjJsj 

JlLc ^/tJLl j^jjGJI ^ JiitTu-u \ . 4_u_u I 7 , 000(j_a c—JjGj La 

< ntfifl I JlA (jl Cujj <Lau^j ^jJI (^p-ajJI I960 ^Lc 

4_uI£^_jJI 4jjjt_i^aJI CjL^JuUI g^-LajJI > ■< 3~ tl Lai . 4jL*JJ 

( jr laj J_caL_uJ (j_u_u_uG 4_iiu L^ifcJjlj ^^LlII jLajJI CjLLlLs 4^oIjJ 3 ^ 
.(joj JljIjJI (J_a_*JI Ijl& . 4 _u 1 ^ 3 _lII CjLd_a-*JLj CjjJjG 4 ^U> # t 4 _j 

4_titjjlj cj jL?e_<_ 4 j ll!I_La cGl^ do.> aj ) \ < <nl S. Thorarinsson 03 1 M 

CjLLlU (JJLlAj . 3 1 3j-p*VI 4_u_u lGJVI ^jLa (_yic 4_ul^3J CjGIj 3 IlI 

(^1 a < <ill dt-p- jj_a JjjL^ Cjly? ajii ^ t _ T Ll Jujj V JlS jLajJI (j_a 4-Lm-a 

L^Uj 3 A JuJl>u jl£" LiL^ 4 L$j 3 J 3 ^Judl 1 ^ 3 ^ fjjuLuj] ( jr L c. Lfcj_u-aj j)SL<u 
4 -jLjl-U 3_j_3J (<CjL jjJLuu^a /alt-a)) L^Axp^j L^_aI Jiitlu-uI (j£La-> 4_jLj 4 Gt_pt_^ 
« 4 -U- 4 J 3 HII 3jUI J-t.aLt.aJ 

4-lLl.JI 3 4_p>l_UI CjIj^JuJI 3 J 4_ajGtIL 4 _uJ,l ^_aLU 1 ^j-ap> ^a_&l j)_aj 

^JlC. ^-4-liLi c^ 33 jJLl La 3 ^t_j 3 1 Bj-p-Vl 4_u_u j 3 _tia lJixcs-LII (^JLa ^JlC. 

4_usLitj ^*- LA J ^3 .^^LaJJI J-lUcTJI 3 ? Pal-ynology ^LaJLII 

4 (j-GGJ l-JLv JGjjJ) (j-u £_3 j Ju_L>JI 3 <♦ It 4 _La l^dI 4 JL>.jJl! 4_4_u!jjJ 

J^l jX\ (j-« 4 _U 3 _ 4 _ujJI CjlGxiaJI ^c_jjG 3 j-t-taTJ ^Lse-u Luajl ^JiitlLaul 4_jI j-p. 
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gjjLJI jo* Sjli 


jpjJtJtj j-U-ujfi mm! jtl j •'*'<' J}L>* 4 j Jl-lL>J 1 CjIjjjJI (j \j Lc 4 jlsIjJI 4 _ojL*J 1 
^ c«< nIjjJl ^LSJLII jl jjb ^4^11 Ijl& ^^^j-uL-oVI 

jl (jJJj .jLcjJI dUb ^^^b (_jJL>J,l ^LUI jjLLaJLI 4J $ 3« c 3 jj_<-o 
J-U. U U j> jSLc-U <>c ^I^Laj i 4 _cjL 3 ll ( _ r i^. 3 j_u£ 3 j JuL) j- uC u 
<-_bVT 3 JlJlJ j-d-Jlj (CjI ♦ 3 m Mill ^t -3 jl) (Jjir <^tl <- < mi->J 1 J!Lc 

Cjj-JLcpO lJlLl^J (jf j-C LbJ^l3JI ^Jj jCjLJ Lc ciJLL& Q.gj\& 4 j\_U_uJI (j_C 
4 -jI mi 'vj ^L 3 iJI 4 jj_A> ( _ r l^. <_bjJuJLij . ^ 1 /.o^l ^cjjcILII jx. ^L 3 lil CjLjd*. 

(jruj ^-UUI I Jl^J 4_uLu CjLc j-t-uj ^L3iJI »1 cir, ^ mi n Cj 13 iU1' j_c 

Ijr 1 U~, „i 1 1 jjt ( j_c 1 Ijljb IbL^. 31 Mil f nil 4_3lL>JU cjIjLuJI gJjjl c_djj 

jj)ctill JjLil jM i c 11 3 J-lcJLIj ^IjJI '( cIt 3j-LcII oLajlaJI (_yic <—SjaILJI 

*3jljIjJI oLlI 4_>.jJLc ^Jl jj mm cjUJ^JI tillt^L3JL!l cjL*_cpo Lgab 
(J-ULlII jljju>J Lbj! j^Lcj U£. dUb Lcj i jjljull cjLjUJI s.LLdj 

4_<_u I j JlJ I j_c BjljJlc. CjIj 'an Juuj 4 jVlj .^LUI j-uuJI 4_Lcj I jj_cb (_p.ll 
4 jJuL>JI Jd jX\ jjc. 4 31 V~<U 3j-Lcll ^Lblll CjLiudS I Jlcv <_bjju ld.u^> I 
. 4-J1 c Miti dj_clj Ljjjt ^ 4j Jl_j 1>. dsljjJ) jrp 4 ju 9!jJI 4 3l"i->ilI 

i£— l!l \I j j_jj£L_JI_i ^c_jjLjJI ^1 j v*i >til j_c Lciajl BjjLjlU Lc^ 

I 3juJl>JI t_ < i oljjJl j! c-cjjtj I4J 4 33**- c ^_aI_Lcj 

t LcUj 4j j_c p ^ ^jJj j I 3lt 

. L^-tb ^L3ill cjLvc^q j-oL^jI 

^J-sr *1 > m" CjLj_ 1>. tiJLLA I J I JlA < n c i _ r b Ljjlo I Lc£j 

j-Tl->o ♦ 45L<-uLcTlc jSLj ^cJ j] 4t__t_<_uljjJI ^cjj OJ jjLL^j ^lc. 

iCjljlJ-p- t4jj5tJ oLjpj 4lbjL>Jl Cm (lijjJI 

tCj'j mi •%. J_b J_j tj-?r mi II jl ttiJI c ' mVI CjLULsc-cj 

j—jJljJLI 4 1 1 ^Tt a CjL_uIj^ ^ C^_c ^LufuV! . ^Hc j_u^L_L>JL^ 

d**Mjj jljj^.tl jj CjLUI j-c J£J ciilb 
^Jl uLajj-JuJI 0 JlA J-LtTaJ 4 jvjj 4-<-uL<-uJV 4-lLu lajjalo 

jf C:r lc j-Aj-P jf tJ-j>Lb cjlpjj) jjjcc ^.b cUlj 

(^jJI Cu_3jJI ^ «u J <>> 11 1 C.<_C£^Ij jJb 4 j>.j 1U jl 4 -ujlJ.I 4jjlajJI tlojjjai 
j-jJlUJ jLj_*_c C j l u i j? Lcb ^pwLai]! J-lL^JI J_C Lc! . c 4 1 oljjjl 4_tb dijSc 
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IjJaIaJI QojJI (juUd 


j^tiJI t^£- (j-ul jtf U I JlA B^jLua ^uj q\ Laj t4_Luua 4_Bla_La (J7 ^ £-jIjjVl 

d ^ 1,1 ^_l3L>.VI £c_jjIjj JuJi^o-^jLo* VI c_«-lc. I 1 (_y- L> ‘ 

.BLfcLiai! (3d>^ 0-^- 4_alj 4 j9Jlj Lb Jo- 
Dendrochronology Bj_3e_re_lJLl jLse_LlVI ^ 4-LojVI j5 \jj 

al <,0 *wl g^iJLl Ijl-A ^-usIZjj .H. C. Fritts ^ . <j-u .__& (_^_£j^VI j_a 

^ < <>lj £j-b I ^j4 Jo -jj ^1 l—<JLI {JT £i L^_<_uI_l£j 4jj) (Mill jloe_JuVI CjLBJo- 

0j^Jt ^L£ CjLcj_uJI (jI ciJJ5 .^Lc. (jr^ * rtjt^llj »1" Mill (_jO-Llo (jrU 

Cjljlt^ (jP-ll CjIj-ulIJIj J-l3 CjLBJoJ I 

L^IbjlJLa Loj 4JL1HI jl 4_B_u5JI CjLSJoJI J 1 til < <n jl «^’^Lo-l 1I ))J t4_u_uJI ^j_a 
4 _j_j_ 1! jl 4 — lj> JI 4 j UII j-Jj) i? ^11 jloe_<Iil ^I JiBeI^ Ijj lj Bjoe -uj (jyj 

^j_o 4jIIj ^SLx-i idjL^lXI CjLjVjJI ^y-J^-iJI c_j j_b>JI Bj_LuIuJ,l 

Jj-SJI £)5Loj$ . ^M-jII 4_b_u 5000 ^Jl ^o. aljjJI ^Jl ^J-ojJI 1 »1 jB o» Jlo 
B^j^j^TlII ^L^_cuVI £-j3-^ 4j^jIjlII cjLoJoJI ^jla ^JLc (J-uLjj 9 oi 

((^jJLLa-o)) (j_uLu3 ^joJI c-.«.<-u^IlH CjLB-lIo (J^3^ (1)^-“ 4jLLu 

t- < i mi ) 4_jL^ j-&\ !j _a Lo-^-oj .. 4jI JlJ ^LBIL-u-o (jl U^-^J Ljjiaj 

CjLBJLo- <? 1 ^wl jl I ^Jl B^jse-tTu (j-o 4_LxljJI j-JlC. Bi a! <><1,1 j1s[~z_a 
4_titJjLlJI Cj1jU»U ^1 ^>.jJL» Bj-jIaII (jl^ i4_L_u »1 i>>B*il JloB V <(4_Bj|j» 
« ^jLp.Vl £jjQ l U I ^ & 1>^I J>-oB~^-<ibtl <3dj^ L>^ 3^ 

jilj-j^l (j-uLt^ < > ' I U "m 4_u^ 4_Bjj-Ld Lichenometry 4_L<i»Vl j_Ll^ 

^ o t *1 mi" 4_LiuVl ^j-o 4 _Lulo ^IjjV the thalli ^ ^^j-ojJLiiJI 4 _Lulo 

R. E. * (S\ *3 1^*1^ I ^y-BJI 4 _u_uL_uVI rt\\a . I ,,, II 

^LiBjl i't B r.) ^j^>JI l^^LaJJ Bj_5c_c^ ^ U r m 151 4_jT Beschel 

. 4-LJuVl ^_^JlL_uJ J) < ((^Jui>. B^L>- I^J ^ I“3lii-lI (JtK*"* -0 (_y^' - 3 :> *l- < - u 

^jlc t U j mi i ^Lu ^ • n^.) Thallus (J-ujJLj j-j^I ld>^ l ASLH l ^J 

4_j_5 (^JlII ^j-ojJI <J^is ^-o c .<—<—uL uj La 4_B_La_La (jjJl>JIj 

{jj. jj-jjJI j_A 4_aI jJtIu_uI jLulU 4_LtioVI «^jj>JI <_5^LiJLI , „tl 
tLsujjlj IjLiajl ^jJI Rhizocarpon Geographi cum ^IjJL^JI 

-4_jJi_uiaJIj dj ■ t-.tl ^jJl»J! ^sbjla] thallus 3jLa J_yj ^L-uJI ^ya j-ujlu I jJ-lS CjLuJI (5*) 

.[^\jX\] [.3 JL^C o 
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gjjUJI 


Lc I j-J I jJ jj 4j I * 4_$j?cjv j »j ^^ ^A_J Lu^_3j dxjlj c-c^Luj 4_hj-L> 3Lj_5t_i 

• 4_4-<-3 3 jlc. Lt,u-<a ^yu Luii I jlc, Lt-uj JSLiJ 1 1 * Lj^u 4j^_i I j LJI 

wL$ 4—LtluVI ^j-ul j 4 4_5e_>.L_L!l oLt_ol^jJI ^)-c l^_u^ (jl (j- 4 ^lr.^ 

4 31U U jujl>»j (J_l 3 L<ul^ 4 _)jJ_L^ ^miU 3j_jL*J,Ij t ^_Lll 

. 4_3lll Z^LALi 

4^jJl 1 ^LLajtil 4_<_ulj.i ^£ oJ-LA-a 4_3jj_Ls (^jlc j is\ \c) j^loJL jcjjQJIj 
c. L_Lj1 4_j_3j_>JI oLJ.1 j_A 4_3_jj_LaJ! oJJt, 4-lLc. ^j_3j (^jJI IJuJlIj 

J_5tj (^jlII jjJLaJl {j-a 4jIJlU 4_3_j^j cjLj_4^-4j^pilj jj4-/^1! ^j^Lv. L^jLjj_<_u 
V CjJurtJ ^jdl . 4_jj_3 jJJ h »11 ^ LocjjJu 

^-2 uJLUI A , „j 4 jjJLUI CjL3_<_u4-u-oj 4jjL3_$_sj 14_tb 4 _*j>.j 

4_4Jjui]l ^lh»ll (j-u 4-lj)^ > m i j_<a-C JuJl>o ^LIaaJI 

. 4_3jj_LJ I 0 Juk ^ I Jl itTu-u L (j^juct 4ILj 

^ia_al_>JI 3 U , „1 j_j ^c_jjLjJI £c_jjL xll Llu-uJ 3JlJJl>- 4_3jj_Ls LiJLafcj 
t^LLa_*Jlj t4_^^t_jjl jJalJ-3JI ^^JLc 4-^jLjeTLt.u.U 4_3jj_LaJI i^-Lj-aVl 
4 _jT ^lll ljufc *!jj I Juilj « Ltiajl CjIjL-lI! Jj iCjLjJfclUj 

4_Li j_3j>J.I 4. a . L aVl t _p»L^>*^LI (^£j, /*-*n 11 Mill jjJu 1^-LaJ C-Jb jil jjj-c £_c 
la-iSLII (Jjl 3J1 Jj 4j-«V 1 Llj . 4 jj_3j^JJ 4-lLuJj-j_1I 4-lLJ1 

c-jl i h ->>J (J-j-SJlII jl — ljl-U t 3jlj^>J! <L>.jjJ 4-u-ul mi^JI JuJiui c_jjJLLaJ,l 

4-3-jj. U H ^jlA (jl.3 tdJJ3 j_c ^j_o ^1 r<j ia 4 3iUU <__<_3 j>JI 

4_i_(_u_L1Lj IJljv. 4_3_l1c Jjlj 3jJ i>>♦ 11 jcJjQ] 0jul£ 4_>.jJlJ 3JlC 

♦ ^ Ml 1,1 

^jJx~uu\ L^_4 La^_lC 1 Jl>. j-u^ Jc>.jj 4_3jLjJI ^IjJsaJl oJJt 4^LUsVL>j 
J plj-LaJl (jiajuj . t _ r x^m (J-oLi- 3-1 Cj^jLstA (> 11 till J-C 

i cL3ii] 4 jI C.L.U | \ ^ \ g 1 1 ^ U U7 L>JL\ ^ 1 JJxIluu VI ^]lC. 

J_A Uj L^-L-aj t^cJjQil 4J1 1 ill (j-4 JljVj a- M n^a-4 4 _lj_oj_l1I 

Jl_cL t j_ul_j_3_LI 3 JlJJl^» 3j^jvl j_jVI Lr £ ^jJ 3 JlJ Jl>. 

t(jj^-u^a (jjlka ^j-ul j3a ^yC. O-tc-lII L t- L gj v ^^ > <n L^jI j_lC . 1 Jlj^ju 
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i^toJI o-ojJI 


♦ LjLCV 1J 4lL»J_>U ^llLo ^ Q ' A ^Ll^J ^Lu_a] I I Jufc JJ) ]s\LjQ 


f^\ 4 fl'it dlujL>JI jIjVI ^JLc 4-oJ V~ i nil £c_jjG_JI ^jI^-Ls (j_a j_u£ 
iJLlLlI (J ju (i . 4_3 jLljjJI CjL^- a is~\]\ i_A Lulusj ijy I(JI dJJbj j-t-tS" Jl>. 

jlisV! ^JL*J 4 -u-uL-u? juu Stratigraphy L ysj % ^\ CjlJLis lG-udj ££jL_o o[^ 

£cJjGj ^_u_u_aj (jSLoJ,! (j-*J * 4 _l31_G_II 4jj 1 ^>JI CjLjj)*n n pH ^ \ i n (II JcJjGUj 
LoLpJ 1 ^ mi ci') 4-2-jj-LaJL) 4-jjl <>i ->JI CjLLsLjuJI 3^J-^ ^JlC. j_AUa_o 

Ju3 ^1) a jU ^ /tl CjLjG_>JIj . L^_lsI_juj (J-<alLG Jiir~ < n U 

L$_o!jiitL_u! ((jL^ijVI £-lud ^j_o £ Lulu! j| 4jj) <>>f, CjI 3l V o OJ^ 

a j zpj . 4 _LjLlILo CjI jL-ua-se-j (_La_ujJj ljr £i CjLj^ILcuJLI ^ljjG 

^jLirl t ,n 1 ol~r o jcJjGil JlcL.u-o J_oLc 4-jLLoj ^ JiitTuG CjLcj-Luail 

p \ r £c_jj1j_jJI Jl_j Cj Lj LlJJ I j CjLjI ^_j_>J I JSLtTG jl « Lp.y^jj_o» 

cjI_jI_l_LII c_jjUlt! jl Jlc.LuI' jj U"tl cjJl%j Lo£j .4_o-ijGiI cjL^G^JI 

Cjlcj-LuaJ.1 « J t mI t m~H»j j-o-LlI j3l ^ £)"(3 i £j\ ‘-LLJjSLa tC jLjI^_jj>JIj 

jl 31 U 1,1 ^c_jjGLll tjt-c. cjL/ d>l^ILaV \ jjl 3^-44 <LUajI 1 _Laj .4jj_tlu_JI 

j^L-o-U . a / ^ H L^GGLIo^j L^JlSLtiuI ^_oL<_u! ^ \ f cjLo-coU ^uujj. Jl 

duus lit_jj t Liiaj I CjLc. j_L^Jsl 4^-uljJ {jjz jj >^ ♦ 11 ^jjc. CjLojJjlo c-jLiuTt^l 

j, Mil )\ t(^rL*_o o j_o Ltiuj ^j_LuaJL! 1^1 

jIjVI ^olc ,^jLuaj>JI jl mi" iVI CjIjI or. 4 U miI^j ^jL>JI tilli Juu 
u lr. 4 _LajuU cross-dating 4JLLlUj Bl^L ^ Jsl ^Jl^-'mij 

3^-^ (jGu_u_o ^y-Loj jUj I jl 4 jjLl^>JI cjLcLu>JI j-u^Lg 

Ljl>I 4_o JuGLt-oi, I . U ..>.11 < l ^ < t i <a ) (J7 J^ 4-oJiiGLuuXI 

. 4JLuaILo I ^ < | ^ I ^ 4 / 111 3 * * • “ ^ 1 1 ‘ l_^d I dj t ^ < L\ Q 1 A1 I^s t 

^ujLlJI (jj-A jLjVI ^Ac. 4_j 3^4jJ.1 ^jjGU 4_oj^Ia 
(^uil cjljLia^JI ^ujl3 -0 -J~£~^ cy^ (Jj 3^-°! J^_3 t^-tfui.1 
oJLJ Jl_Lo I 3j Lut-JJ- LaJ-S t4 jl <Lu^UI 4_U_u L_oJ I (JrUUjVl JjjL>. 

4-u-uJJLj Lot.^yJLo-tiuJI 3^SLII ^ j3^o»VI ^^-tSLlI ^Jl-lL>JI ^-oulII 4JLv^_o 
3^- ^j-ssLLo 4_o 3 3^ t^MiU jcJjGJI 3^4 (jH-ll jj-uaGLI 
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gjjLJI jo* SjSi 


«^jL_ujVl»^ 3t 4-n.(jJiL j (JIiJlI (J-lh-u JpljJ® cr^i *- 

jc_jjLLJI : 4 j a A»VI (j -4 J~ir^ ‘_ Lj ^—*“ ur^- 4_dLi]| I CxjI^ i Lu2J^_£I 

jcjjLlIlj tgeomagnetic 4 j < mjULuLUj jcjjLlIlj 4^.u.uL jj_JLj 

^Lj-BJLI ^_&1 _La Cu_A JiifcIL_ul t4_l!LoVl 4 -L<-u-L<-uJ 

4_Sjj-Lsj 230-^j_jjjJlII 4_3j^Ld 1 Laj . ra-diometric ^-cLt-tTuVI 
1 \") ^ 1 111 <11 jcJjQii 4 _i^Lus] Jplj-Ls 4 _a3j .231-^j-l-Lu^IjJj_i/230 

BLaI ts ~)aj 4_4-iJ lBJI ^LlLI gd jjI B^Lclj tCjljl^pJlj cjLjLlIII ^J-lL>o ^Jl 

4>Jufc tCjLseHil 1J-4 j_j_coj2J j tjJvVl ^paJLjJI 1 ^ oLLlUJI 

4^t_uj j t^cJjLlJI jJ-lS La 4JL>-j_ 1 ^LmJ! a 111 {J ^ 4_u_uL_ui CxjI£ Ia-la^- 

oL^VI cry^Vt CjLu^W ^^Luu\ opa dU jJ 

^^SLaI (Australopethecus ^j L>J 1-^ IjTu-uVI 

<_a}L_ul Jl >.jj fdj .JjaVI C-J_>. 4_u_u (JtU^La 4-u.la-^ 4_i 

I<Jj u-^iMszla pleistocene (^^jIcu-lLlII j ^ 6 *\l 4 jJl>JI 

(2 il.i ~*\\ j flK j «>^^)P1inrpnp £j\ * “J J, p ^ J ^ ^ ^ J * 

4it_<_JjJt JpLBjfcJI ^j-A ^ Jj9j .j-jJlaj J^l 4 JLa^L 

4_aJ iir" mi U <j^L>. 4_>.4 j^jVI Jplj-LaJl ^j-A 3ju>.lj 4 jjBV1 4j < iijULulUj 
Ll*J, I Jl-U-u^jVI 4_B_J_B_>- ^yic. ^.3 j_iL*JI Cj!jL^ 2_>J! ^C_JJ G 
JL^JLl 4 U < ()lJ_1 4 "m > iH UL-(JLa JjLStlj Juu -ij_U C?y>- JujL5tiI 

^!j-j| ^y-^-4 * J « U tp- Ju>.jJ Jl-u-uIS'V' 4>JlA . 4_t^ ^jJI ^ < „,Ul_mi 

4_jl_£ ii-dj-ILi ^a_j ^J1 t/> 1 Jl^j_a jl 4 m a^ Jj-u La JlIcj 4 Luj-Bj ^J1 <^\ <^>\\ 

^yC- 4 Bj4jJI CjLajJLlIL LjjjjB ^1 4j < hjULulU i/r>JLi da-Br<j^j 

4ciijlu ^a3 Ju3j_a jt 4 m a 4 Jj-p La JulC.j ^ <♦ t, 1 

tjfC. 4 Bj4jJI CjLajJjlIL Ljjijjj ij pil 4j < njULuLl.' Ja-BUstJ 4 _jL^ 

^ \ c, 4 ^ \ ~ 4-" 1 ^ju&j . 3 JluIuj 1 4 ^ « „,Uimi c^lj^t_iVI j 

(J^—LJ ^piil CjL l -L^JJlI (J % $\ C^t_L-uol 4 C 3-Umi (jA • l (jr^J jl J-A 

^1 jl-j-Lj-cj-a fu^L 4_3 j^jlXI aIjLlII jj-a cj! jj-* Hominids o_iJlj>JI ^jL-ajVI <—a^L<-uT (6*) 

(jLaijVI IJla. Lj L- l ^>. cjjLj .(JjsLslII oL^VI jl ojJukJI ^Ltujyi l^J-c jJlscjI Hominidae 

[£>.\jX\] 
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i jiolo. ll oojJI 


0^1 U**i jf a_b* ^Vl Js a,,.,,ui;;l l ^La}Lii.VI 

LiLjJ^>. ^ ■' .^."C 11 j^aljJJ ^jjG I JlA (jJI . <L>.LLo 

. Laic. £j\ 1 .1 a\ L_iJjJilb 

(jjs cLtj«-iiU aj-GaJI (j^LbiJ S-oj^Is thermoluminescene ,jJLillj 

(JJliI! J -i' -> ij ^j jj^ v t ,r,t lj »( . " iVI 1 1 <t <LujjtX! cj 1 j^ 11<11 

(jJI ^LbeJ I juii i«LaJjuiJI sjLc. (_£jlj^»JI 

.JLaSLII jljj jj? jjjlall! (j^o j_u£ 

<> 0 -N >*j) 

£ Jl& ^_u La ^_>ul 1 C^>U1] JlJ Jl>iJ I ^_L<_uJ I | JLLA < ^ <✓*»/»/ t l 

*Ut *Lul »iLtfl 4 jLc 4HjIj <Lj_<_uj CjJlscj j_jJL]I ^jl j-A> 4J2J^_LaJI 

4 j <a^ jaiuj V 3 i3jl4 jvj_} 4-Cj.nJl ^jLujj . 3jlXI 0 juk 4 _j_u ^Jj>. I_} 
£_c 4_jjLHI J 3 ♦ ) JljJu>«j I La U^~3 ‘<L»*HI *UI 

tc 3_L^j ^ La La u^ttl ^Ji ^ L;~ ^pJI hydration layer 

(^jJI j-uajtJI ^1 j-uiJ t^^ L a (^Jbe-a (j-aLuLa 

. CjIj-l<-oJIj 4_jJI cr *- 1 -y 

j-L. jjJLULj ^jjQJI Ul^J t^UaxIl j_aVl ^LbtJ 

Collagen Vj^LIIj ^1 ^j^eJLII <usdt «U £y& uj^ t^ i a f . 

^-Tl-Lj ^Lb_*JI ^ j Mirtl <Lu-UJ)j^JI 3jLll (jj-Aj) 

^1 hr. ciJLIii .(«J)jjJL! jL>JI 1 j ulc. 

£y LJ_^_J ' (j* ~'U 1 ^ ^ L>-j^L^_4 ^J-U-qJl£J 1 . "\ \ A , rj_A L_uL_ui 

CjLu-AjJI ^_jj>JI CjJuuj (^IjJJ!) 3 ^^ jl 

3Jl-o ^ ^ J j ^ 4-" cic-lIj Vj 4x.^-<-uJ 

Hj . J^JulC. 4_quLj^ t 0 j-J.}L<La Cl 

U ♦ \\ 4 j I mi < 11 jl_<uiVl Ju Jl_>o ijr £ VI ^JiitTu-aJ V 4 ^jj. U11 CxjI£ 

♦ ^-tTu.I>I ^cjjQJLj 4 ^ ^ L^jLb 


CjL«_LSLII u^i « ) j-^j-j (jl Ji^intl I juk jilji. (_y3 Lb jJ-5=J 
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gjjLJI jo* SjSi 


^c_jjL liJI 4 _aa j_a_JI c-^-jJL-uVl £>j?e_L5 .4 _Li_j_>JI 

j_a 3ju jl>.L- t-JL-uI-LaL a-> L^j cJjli! !jus(jj-L pJLa5JL_uI jJs^_ i_<_uJjl 
£-A-IL>«i.l 4 AjJl_>JI CjLdVl ^Ijiir ~ miL) 4 3 3 7T a j L$J 

(j_ul_J_A_II £)| £)Lo*Vl ^ ^jIsjulAj .AJlA LlaLjI ^ jJ^XrJI 

4 Ml J 3 1,1 JJ) <<Ot 11 £)Lp»Vl 4- <lf.l J-GoJ l_A^ ^LaGL,V 1 ^ylAjJ! 

^Lo- Don Eicher j. mi jT cJj *15 .4_3iLa-« jj 1 L^jI ^ * mi Via 

51 t4_AjLa ciJMill CLl>»j .j La ... » '.CjIjLjlII aJlA <(1 ^LajJI)) 4 jL£ 

J^LC. J J iS\ A (- < I < Jl 5 ^yC.1 9 MlV I (J_uLlaJ 1 ^ jy ic ^-LlII ^<UJ_3l(JI (j I 

.(139 4_rtiLt^) «..Ajl^T ^1 4JjI LaLaj l^Ul/t 1 1 U-^-lt 

^LpjL £j/LU1 ^ a_aJLJL 1 ^[/VI oLbl^Vl / }Ll5 C^-u Ju9j 

jj ♦ 11 CjLjL<-ujv ^£1 CjIj^JuJLI ^j-A JJlc. <Ji>ol 4 4_1L>L>. ^LglVI 

C.I-LJ Ju9j . £)LajJI £)-* Ji-^- JGa JL> ^/c jiaieJ t^3 ^aJ ^LjlG/VLs 4 I >M3U 
L*-iuVI {j '<1 j 3 tl \ £c_jj Gil ^£ 4_aJlacIGuJ,I 3j_^vVl CjLLudI j_a £j I Luajj 

£c_jjG<JI . 1 ^ j 1 ^ ^Ull ^jLuJI LiJlj lj_uG j3Jj £)l 

^Lul <Lcj»<_u / jjfc (jr i-oL-oI LajI j gJLLa (jl£^tiui .1 

£)VI .^u»ULI G<jI^ l_S^L*JI 14 

Lg-jJJ Ja^DjUil ^^SLaI £)!j <<-jlj_ua]l C-dbcJ Ijufc £)! 

^1 4^1ait-A (j ^.J (j1 1^^ 4^UI 4_u_u 4500 ^1 ^miU 

4^LLa JjI jl>JI ^c.jj .^jjLlII Ijuk ^!j-ULj I U->,U • 4_G« 700 

1 Min 3j-u^ 3j- u fc-A CjLsI^-stjl cdLafe La^ jtJjljUl! aJlA <^>~1 (jVI 

£_jjLlJ! ^J-C 4_a_jLaJI ciJJLj (^l) 4_i3ejjLlII 4 _j_La^JI ^j-o-uLaXI ^jjLaj LaJu£. 

. ^MlU A^AStAtlJLl CjIjLuJI t J-UD CjJ jL>*J ijy Iiil t ^ i A^JIj (^Jj?T MI U 

Vl ^miXI Q^jj£LILj 4_<_u_la_1,I l_u_aj>JI ^Lj aLc^VI LLaL) 

^■C.L»-cuVI ^j-uLlaJLj ^jjGJLI CjLUZJI 1 *•«>*I La 151 La! Laj^ (JjJa 

Ll^jL>iJ _La_ 3 jjm ^j^JjiULj ^C_JjQ]1 L 4 J L 7 H]l£' ^ 2 J^_AJ CjLiLaJlI 

Jl-jj-A JLxjl ^^1 ^ l>l A~ Clt- l AtJ AjL>. J-til! La-JJJ Ja 4JjLa-A CjV^V mi a 
. 4-u^m jj ^.LAjJ! JjJa>J! ^yl^. CjMaJuaJl 
(JJJlaIju IjlaI lLLLaJI aLaIc JJo J-o^-aJI ^ Lbt-asj! La^j 
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i j»olo. ll oojJI 


CjUjjIj iffli n tjl //oSitl Jii.1 1 g I no t (jljj.1 3- c J-‘- u (J^lst-a (j^ 

J^Li. ( _ t 3j • <t-u-u 100,000 (J£ (j-CLulj ^ I_jjcj Jjj_) 1 

(_^a Lol . Lj-jj-53 Lojj 382 4 i, .ill ^LjI ojl£ Triassic Period j <^«tl 

410 4 i, , itl ^LjI 4Jlc. jjKa Ordoviciaperiod (J iiij4j4jVI j .^«t l J^Ls. 
iLojj 421 4 i, .I II jib I ojlf> Cambrian Period <i *\ II j <^*\\ 4jI jj 
Ijlj 4 ( _ r JLc. j^iaJLi IJljUU jjiMJ (jl Vj) <_maj «Lc.Lji 21 ji^dl Sjuoj 
lijj .(VJ <j-uJ 4-L^J 18 (j^jVl (j-«j (J* Vlj *J!>lU 

i(^^jJ^-L>JI (jLcjJI j-a ^lc t rth'v.l JlS (_p»jVI ^3^11 (Jj-ts (j^ 

^ 1 ^ CjIj-Ld jJj (jl (j£L*XI (j-« t4 < ( nil Jjls (-Jllnitj V I jl gl*4 

1 $ j tl <-( AO cr-^^ i*l 1~^ 4_u3jLc CjV jl_ILv.I (jLcjJI 

Worlds in ^Jl jjlII :4_l£ ^ Emmanuel Velikovsky qjSLiLa 

^ h ♦ a jJJ-jj S«(jlj^j 4 _JLv *<(^L^aJI <—* Collision 

CJjl j_£LJI U - AJ-d ^l-J-J I <j_a *\ mi 4j) ^ j 1 j4 JjfcL>o VI » 1 « 1 r . 

^j-a L«_4 ^_cjJI ^jU~ t n\ V l l & Jj i<j^jjL>JJ 

q-a ^ciLjJt ♦C . < -L> - Jl 9 ^v. jJ^l>JI (jLajJ! Cj jl^ mi a (jl t3j«u£ Jsa_jJLcl 

t LljJljI (J^l—LLo (^-C. Lt-JuVI ^LlIII £tjjlI jj <j_a 1 * > ^ ^ 1 ciJLuk (jl 

(jLcjJLb .^jlLaJ.1 (jLcjJLI L-ulj <?a 1-<jJlI (jLj ^Lc,jVI <«i V llIjL^ 

4_jJj ^-4-JjJ CxjL^ (jlj i^_4ii]l <Lc^ (j-C. ^jJj-tAj (j^L>.^J^L>JI Jjj 

.^j-oLlII ^j_d ^ <^t^»tl <LuJLi]l 4 j|j ^j_4j fiLctJalj Juil (jj^3 JlS (jLcjJJ 

(!)>*• o^Lh 


285 








i^jJI j_a, Joad «5l ~ ,nVl» J^vIjJI (jL5 
Guide «iiijjLr»JI j£L3l! <_,-!! (J^-5» “tjl3£ ^ a aiejjjil 
^ylll jjLojJI 2_>lj_c.» 3 jLl»JI ojuk-to modem Thought 
iSjjjJlJI SJLsJ! tilt ,^c. cjjjejj .«l_ijj V 
£y\3j, j mi M ijL>. (_piL5_i ^ iAa_a 1 Ljs 

11901 j»lc. ^ Lul^ il drdijjjisGVI 

tillXI 3 <ii l 1789 (_£Li-ujJ3 JL9_9 

CjjLc.j .(-ilS^VLi (j-dilj-U (j-o (J£ aiij-*-au . i l-i j i>iUj 
t^yja La 4_ji y [C tjai^JLi 1 L-ul t ii" vl 1 * ^ * a 

CaJja. JL3 i_3jJLo jac. In ui (j! Cj^jJI I a g i a 3jL>.|_J 

(j^s tj? Ljjj_aj i jjj La-a-h I a g ~ lLjjjla 
(jL5 Trianon (jj-jLj^JiJI 3j i~ a jl-La lc.^j-3j|jJ«JI 
cdJi (jji_i^La (j^Lju (Jj cdJi LaaLc. 

(1911) An Adventure «3jjjLLa» 1 a^d~< jP.tj 
(j-diLfc (jl ( _ ;r L>JI jjjs 4jV iJjLLail! LaLajjfcl 
- Njja , ..Cl allLd^ ^yUjAjua Ijjl^-^rdiJaJ-aaJI 

.1*1 1 agjll V (J-3c. Sjs^Lauj iaLaiiicj jjbilLalLi 

Philippe ‘. ■ j ' jh j ,".. t . 1965 aL n (_yhj 

^ j*\ i i i " ' j—a 3 a ^a_ij 3j ^ i i i JjjQl! 3 \ j ( ii Julian 
diLljj ^ (jjjLJI) RobertdeMontesquiou 
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gjjLJI jo* SjSi 


L^JU-^U 4_i_peJtJ 1 4 rttl 0 Jui> ^jVl 4_1 lAjJJ j. < - Aj 4 j| |ju ^ jJl (c< < » 
^aTpJLI)) £ 1 | £yQ La-&^-p J JSjLu-oll J J-tZLciUJ£j I J JuU jl l_^l£ 

fib£ ‘ni ^Ul (jj-SJI ^j-a CjI jm < nit I ^-3 I j_aLs ^ < mjjLJI 

^lc. C-<-£yi < I jJlAjIj t^L<_u^_Aj ^LJMi filcj^-a (jy£ 4_jJLp. LiLu 

. J_<L>JI jlcj_a (J-j-s ^uJloJI jufcLAl! 

Cj jJjLti :(j-GJ- u-ij-U fiLujVI 3 JloIU (j!^p* 3Ji-u-uil CxjISj 

L$_j 1 ^j-a j^l J-*-3j ^aJ l^tiu. £)b I lAjJ-uj LcLujal fibJTdLa-^l Jjjp. j^jLJIj 

3.iLcl l^LSjJ jj_2j 1 gUp. La^-4- J . u -aJ ^ jr i^. Luj Jlj jl 4-3j)j-j CjIj <j! <_3.iL-a 
^jJI J 3 ^.tl tciLto >L> ^jljVI L&jtjj9 alp-j .«3j»alJLa)) c_jL£ ^tU 
3jL) (J_l 3 ^1 * 1894 ^Lc 4 _jJ1_ l j > JI c_jLuJ! dl r J < n*nj-a 4_aL9l 

£jjQ 2 UUj CJLlA 4(JL^» l£| ^ 1 ^-j . 4-t-u-uJ j (j-uJ ll<-uJ 1 

lLUj 4_j 3 CuJia* ^jJI ^j_jJI ^ jr 3 ^jjjj Cul£ L^j 1 Cxyfi J-j3jjp»j.i 3 Jlj-4jjJI 
j-tjjJI Ijufc <J-laj 4^aJ .«3j-aljLl,l)) 
j-UsL>JI j>jp.jJI £)b ^jJLjjHII £-a» :}LjL9 <GjJl>. J^p. 

j, j mij 4-j I JloUc. 1 — ^-Ojj^LLj-a jjLLd Cilj Cj^W Mia 4 3 ^paLaJJ 

^ ' 1 j La-9 « ♦ 4^-jLtfuJ 1 Cj I ^_j_>iJ I <?Jufc C« ^-lU ^,<i < I ^Jj 

^_tc .^j-4jJIj Jsa^ Luu ^aJ <GJ Sw^^^-usLaJLI j-tI^L>JI J^>.jJ!» <Uj-3j Jsa_uiaJlj 

Vi tL^ljjl jJljlUI L>“^ (jr ^- 3 J L^jI jJlu 4J-aj>JI 4 >JlA ^jl 

^jJI Caruso cjj_us Jla t La j_^j llLu Lp. J!j_j Vj ^p^UI 

c (jr ^ <b ^ Jloj MiLa-a Lbslj^l jjlj .^_^L>JI CjLjI jia.<.ul 4 lo 

Dr Joseph Rodes Buchanan ^LjL^j-j cJijjjp. jjU^jJI 

J_a^>o 4-j-jLjj, j 3 tl aLuI>VI ^jb ^1 3lr.VI ^1 ^ jr ^Ibl (^JlII c-tlaJI iLujil 
(jLjj-4_j_3! j_c J-3JI 3 jj_^JI ^_lL^j La^ 4 La L^_l3 1 r ^ . U. ^ L^itjjlj 

dal 3~ IV 4 _j_sL^ 4 j i <d mi **■ ) ^-TLa-Ti-j l jy^J^Sh «<>Ij-3j)) jcjjLlII I JlA 

4Psyehometry ^^<"11 » 4 aK jljmlbuVI I jla (3^1^ .CjLjJljJlII 

4jjL*JI 3*5^ 4_u-aAlII ^pfcljiaJI Oae-Jl Cj!_ i^_a_a 4 aKtl 4 >JlA cJL^Jj 

tjUL^j 4 3 j3m> William Denton ^_dj c_sLnj 1 JlIIj .Paranormal 

(j-^-a-J BJljJlCJ! 4-tTu-A jJLj jjjlC ^ < <■JJ 4_*_aL^_j Lp.jJ^-pdl jllCulj 
4 <?l~Va 4_p.jJ^p. Cjl_Lp ^_jj1j L-j-uaj (j_a fibjlpd ^-£-lLc ^jpcj ^j-a-a ^paitC 
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u i /> 5 )n ll lf0i O^jJI 


4_c. Lu-Sl i_j^_c. I l_u5>j i LL ^3 1 A 4_j_u Jjljjl ^3 a a j A1 ^ 

^ 3 L> , „1 j U,",,,,' c-jjSLi-o.lj 4_iL_a-i CjI3 £)_$& O ! 4SL11I oJJt (jU 

.^^Ul 4 jJ) j 

-Lj_S^>.- i j-^-a taJ (jLjL£j_j 4_jJ! jJLfc! ^jJI < no til ^j^Citl)) £)! j-£C. 

4_JT ^L^JI 3j-jJ oj^- 3 La_a jLl^L ^ «4j|jJI)) jLij SjJlU! 

<£11! o'jjt CxjI^ LLs .jijjijI^ 3Lp» t-iL 3 JljLc. ^\ ^U", ,.3 4_u_aj 

(jSLa-tl (j-4 i \SVlAJywj ( jr Lc <UlL 3II Jufclj-jj! ^j-a j-u£ <-llLL<4>j-3_}j_a 
t»l j mi VI jc_Jjl_J «3aljj3)) ljL>. 3jj) U3 a 3j Jl 3 J5j^?e_a L^jLj Lfejj < ><33 ^j3l 
(j-ajJ,! 4 3j3 mi jc-JjL Qj) < mUIjJ ^jj-J (j! ljjL3^_tj_& lLIjJj_cu L a -L a 

La ^ i i3 !L La (jr L.-l Jufc (j-ojjj . 4 >JlJ 4_cLjij V Jm < <■ a j_ai>Jl (jrl^- 

4jV ciJJj .« I_g_j3 e_*Jj V ^jyHJ! ^jLajJI 4 jIj-c» 4jjLju 4_jJ! Ju-^_3j 

LrO^J-a 4-tJijVI «3j-alJLa)) 43^^^lc ^L-oJl 3II 
((^jLajJ! ^_a 4 jj->o)) 4_jL^ J. WDunne .j_Lblj .g* c_jL£ ^LsLu 

. ^J 1 3 3,,. 11 ^c. o \j3 4 I <s~> A n 4^r />>!j ^^L>-V jjxaij 3 jLlC. ljL^J 

4_^L- £ ^>JLj mi II ^j-a 1 iAijI c_jL£ ^j-a JuV (jl£" jl^ 

4_Cjj3j Jx3 lIL-LujLI 1 JljJj JLa Cj!Jl>.Lj ^aJLej 4jl^-(jlj3Vlj 

4jj_LLj 4jLj J}LLVl (Jj_LuiA 3 ^J-LL<-U ^ Ijui^ . ^_jjL_u I 4_*_iAa_u 

i^^u-aL>J1 J All Lulj Jl 3^ :3Jul*_aj 3j>j_5e-a C-«jI^ Ll t^jLajJ! £>£< «4jair.» 
j-JJ _j (jl (j-^-a^ V J « 33 Ml 1,1 ^jLj ^ <>>33 ^jLajJI ^1 aLa-LJ 1 SjJal 

(JLa t4 S m nil 4 j V Mill (j-o^-l^il (jA^j, mi 4| (jl ^jL> 3 > »l ijy l*Jj . ^-tAsLl! 
^^Liu 4 jIj 4j! ^ILa /aJL. I C-u£ t A a) 4_jlLL_La ^js-c-uj^ 3L^j 

1 ^ t r, V 3j-^>. jLse-iijL ^aJL>o (j! <(J-jlc <- • \4 

. t ^l H <^-a jl^-^ (j- 4 Cj Jl>. I JlA (_^JL>JI ^j-a^ 4 LLulu 
Cj^LtJ 2LL>U ^-t-tLi-ll! C^e-Jl 4_ULa^>- CjLiLa ^j! . 4-15LL1! 4^3! 44 >JlA 

La (J_^ 4 _>.\j i ' ^j>> al <3 ^ ■ 33 ,,, t, 1 ( yc. <(CjIJ^Jjj» CjL_4jj>»^ 3J 4_*_L3_a 

^-LujjII jLp.yi a^-tfaJ!j . (jLajJ! ^yC.-^yu Jlj>JI ^jj-Laj-4 jj-4Tu-lI 1 CjLuISJ! 4Hb^_C 
(jr\j L a - i-3 4 jIj 4 CjjIL l-£ LL_1! jJ>- T cjG' 1 L Ji-Ija La ^j! LULc. ^j-C. ^jJLLaJLl 

Jl^ . 4_J 4-jljvj V ^jLaj-lIj . _}!^_LL 4^.j^t_uIlJ! ^j_a i_j^IL3j 4(jAJjL^JI £)JJl& 
4C-<--us ^y^st-uj ^1 ^LaTu-uVI Jl.ic. 1 (j! ^Jjse_<_4j_a dajj-tlu 4 j jji_aj 1^3<<11 
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£jjUII j*c o^l 


(J j 1 1 ii ^La i L$j 4lLaLc. ^LSj^Jail <_«1 1 H i i_u jJLi clsjjljui (jl i_aal_L£aj I il 
. I jjk i_ajjj UK .^.aj La uj- 3 cr^ ij-'lPW (i^LKV! ^jlc. 

4j| jJljj 4-KJj t(. 11 <nea LlLj^jo jjjs dj^>- ajjc-o udJi (j-uKj 

.(jjSLII jrylj^ (jjs 

( y M 4 " 1895 j»Lc. H. G. Wells j-Uj .^ . _& i_GK Lajj^. nj^lj 

. Ij^ulj lj_4La I JUJLx. l_Gslj3ial 4 jIjj 3 4-lI» (j aUll (JLiiJI 

•j K a ll J-jI j Jjj jj^s >£l (JjijJ (j'-'O-H oi U^j-^ cr^ j-4i J-sU-ujs J_jGj 
( _ 3 -3j <4_Lal.il! ( _ r 3 :4 3 1~->J.I ojLa^.1 (jrS (jLjiJ^ 4-^ljKj3jil! jj i^ll J<aG 
. 1 j_>- mi» 11^ 4illill ^a^ - * j ' 4ju 1 Mill ^ a ' 3^< ' 4 < n aL>JI 

ji-G LaJla *4 jujI aLul (_£ j £pKJ 4 jMj aL*j| dili LjiLjiI tfjut 
jj& I JL& jjJlc. i_GjGj Laj . 4-Ll cllj aK ^Jl .^>1 .^i 4 «ti 31 4-Ga^ «~ i a a CjlcLKa jl 
I a l"i a LoLa-i JjaVI £4Li» jl <La ^ea (_yK. <—aj|j j4i^«~ . ,i a £-LLia (jl 

4_'^ mi t CjLUIKJ 4 "»- L» ,.. 11 4_ajjGi]1 4 j^ .^11 i_>-aJI LlcjGsj 

4±K 4j^?e_a (j^SLl . £jljJ! .1» ill j^K_Lo (jja JufcjLu |j| ^jU_ujVLa .4^iii^a 
HjjK.1 4 Li 3~t (jLajJI (_^a 4 Li 3 ~i ,j_a 5jCLaJ,l 3jU,l jj-a 3jLp.j SjJKLa 

.4-ilLill 4lajtill 4Jir»J (j^ 0 aLul 4 j^J dll5 3jU,l £ya 4JK (jjiKj 

(_^a (jl x J U~I . 11 ~t ^ L_i_jL j (jLajJI j^Ljus (Jtaj Jl>.| 

^ cKf). (_j!4-lLc. 1 11 11 (jl ‘.(jLajJI 

( jr -LiI jJ tJLH! J j M». .(jLojJI lLJ^s^jlj (jl Vi*i 1 m ) V l_al ciJJ^S 

■£-j-u2 : 1 ^ 4 (_y]| J^£.l (_^^ t4_jjv. 3jj_uaj 4 j^L>. Cj^ <^i < »l 

.(jLojJI (j-« 4Jaj>J Ll>.Ij j_o^l (^-tjl tiilj » Ju>. (^yic. i(j_AjJI JijLi 

i(j-ajJI (j-« »1 nil! 41 j 1 »j 4 jI lLUxj V (j^tj 4 j-iiaJLjj 

(j-C. ^IjLfll 4-Tt-t-U L*_^JjwO £ IJLlI I (jl^-L>Jl jl , ,,J Lx-4 

. J„V <^tl I JlA (_yj| JuJI (j-<a (J t^4l (jJu O ll (jL-UjVl (jl I a 

Vl 4^11^. (_y.1L.UJ I jl 4^4 t(j^llj (_^ (_p3jVt 4_UjLv JLU3 (jl ^llalLuiJ jl 

4H£jjv 4^j-ui t(j-A Jujj jl iLuidjj (jl 4 jL^JJI (_^J3 ' -J Ju3 4 _jT (_^j (J-oLj 

4_^j>JI (^1 juLuiJI (^1 (Jj_ 5 cjjj ( 3U» n (jl jt t^LdjJI JuuJI 

saLiai 

4_LaJii!l (jl ^_lC . Jsa_uiaJlj till j (JjloIJ 4JI J^IL>.I 4j f-^-iiaJ Lj-j^ LuJL I 
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u i /> 5 )n ll lf0i O^jJI 


d A \ ", -*■ ^ 4_£_Jj_L> ^ J 4dl JjL-JI 4-4-^JJ 

IjLoaOelu-ul ^JU^A ldJj>- J ' .1 < Lul (J^oL lil . ^-fl-tJiii 

tiJlsa V Lai j_t£. {ja 4 h*>J ^\ (jrtJL».lj tiJjj^Iu LuL^ t Io^j9 

j * - “ L-uL-ul 4a I (jLojJI (J 3^3 . tiJLufc ^LSjJI ^1 c. 3j JloJI 

(j- 3 jO^JI <jf <U q\ ,)Jj$ Lflj . JJtUI (jJI 0411 <>> (j-Lfci 
. 4 jL*JJ (£JUU3 JjllaJ (JT ^ 0^3 4^Ljl£ 1 L« ^ \ d iliir 4SJL4 jjLojJI 

^jdi ^-3-U ^IjJLaVl 1 JaA fj I M n 4_<_tuij JJLjj (jl-jaaVI j_aLLd 

L$_o3 L 4J-4 " <^>4 4_uljj . «£)Lo}JI 4JT)) tjA J (jr ^ Las^C 0L2JI 

4j3jLalla ^-t-aTa ^aJI 4-Ht-uVI £ja £^_<JI tiJJi ^-uj-^jLojJI j <c ^JT £ja 

.£ra>J! tillj Jua ^ g-UJI JLpJl l^jTt Ml a 1 4 < «L9 Oafc-t-aoT 

4Jj_Lo l£u B^aJua iSj^ '<J 1 < <<t l ^£ 4£^_>a a La I 4a Ls i^Jlall ^J-lh-u ^JLc.^ 

4x.j_taa £)VI tiJjatla 4a I till a : 4_^ Lua^J I 4_c.j-<_uJ LfcjLa>aj Sjast^Jl J^Ja 
Juja 4aI ^1^ -j 4a_Laj Cj Jiatj L^l^cj i^jLajJI J^L>«. ja^l 

tHJjiaj talj^JI j j ^ t-<-fjj LAJufeLtU talj^JI (jLo^JI 

Loaal 4 mi It ^Ij Jl£ (jj^a ^jl L«ljJ .4 ^ojSola L^JIa^I (jj^a 

SJ_j^ c j-a j-^ jl J-as jl i J-t^ ^ 1x1a tj>\£ itiil J_Ll>. 

4-<ALaa 4at^Lua_c 4_^l jJsj ^j-cj t^jLajJI 4J| l^LSjJ i j ) a 4aLUa IliLc tj_sl jJIj 

* JaLI (j-uaa ' d ,,, A / < ^LaVl ^1 ^JulLj V IliU. jl S^^u-^Via C-al£" 

4_jJ Ja Sj_l-l 5LII Jl^a]I 3JaL>. jaj (^JlII ( j-C 

4alar U ^jLojJI 4JI <^>Uj ( j-u-oVla 4aLij I JlC. 4aLi JL^uj I ^alalLujj 

_JLftJi ^jajl ^Jt 4_*_c dJ^Jtl] 

ja-JI ^jLdjJI j-^LaJL ^dLad {jj\ ijA . 4ijUI jj^Ia j_<Jb (jaeal-A 
_ll L^al ^ ^ ^ L^a! j ((4_<_a-aa)) ij-a3L>. «Jf)) 4aI ^LLdj ^1 jJal!l 

^Jj jls Lcai. I 4 JL<_ojLj J!j-cJl I^LA Vlj o! «^-^Luj^)) 

4al^ t^c3 (j-«J .4a-oL>JI 4aLo* 3 Jlo «ljjlaseIL«)) (jLoj ^LoVI ^1 jl 
tilllla ^^ILJ 1066 ^Lc. jl tQ^aJjaLa 1812 ^Lc Jajl jJ 

Li I (jlj t LaLoj 1 j 7i U '( a till a jju (u4 t jJjjLa 

4 4jLow ( j_a 4 _jjIj JSLI 3Jl>.Ij t«tlj|jjJI» (j^a^Lo {ja lajSLc < n<a 

(jy-2 !j)S\ V Ml (J_£ Lr k. Ltaajl I JlA ^ > n n 4JL>Jl ^Juk 
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£jjUII j*c o^l 


CjL_LjI£LI1 aJJt £ya (J^ LlA 3_i^jtjuaJI ya .ojSLII 

. \1 a 1_S^O L^ia ^ ^a1_}La i^aL>iJI <d ' 4 . r. c, t\ ^sL>J1 4 _j_uo 1_4 BjJutUXI 

i»l null ! Jl£ 4j! jj (JjiaVLi 4j|i LcO ^jLojJ! j^Laua (jl hJI!lI,I J-Ujji 

JJjlILa- JJL*ILo (j_jSLI SJ^iita V 4 j|j (_yJI j-aVl liL Mj (. 3'i^ini a CjLijl^ 

. ..CjljjJI (jjs tfUlLa V _S_d (^jJI jjLaujI 4_i3 

.«LaIliLa o' 0^4^ C 4 ^ O^J ify^uai JLp. -LF*- 0 ^J^'L Ij-A 

i.-i (JLjaa. ‘-"' ' int 0^°j-^ j-a-aoil 4_iU all o' JJC. 

t _ r 5 4j|i SjLjj-l ^jLl 403 1 Jufc l_La^J o^O^' pjal < a a (jf ^LlLa JLa£ 

o' CJLJj JL*_i ^jt^w t njt ^a^JLJI pi i M i l l ^jI^JI yc. L^JLaojJ Jl£L 

0JL& ^JlLa o' J-J-C. ... fiLjJLc. s j _i ^ ^' i a' O'’ 3 ^’ 1- ^ 4jLaj ^\ £ 2 *.y 

Lujjj-iJj LtaLjjj Caajjs 1976 j»lc. . j^aVl jjalj (_y3 Cj3jl>. jls illjia-Vl 
0>^ O^- (BBC2) 4_i_illajj-^l ‘tc.liVI aLLjjfc o^ 0 (^lill ^alio^ll Cr^ 
jbc.1 (_£ jJIj LordKilbracken juu La-O ^ a , h (_gjJI JohnCodley 

<La^La.| o' ‘ -Sjj) 141 1 4jtaL>. Jjlj £jJejj ^aJ LalUa Jljo "i? J-&J 

eijjJuQ (Jjiaaj ^aVI jj- 0 alljlia ^JLj_a £aa>*J CjLal 1 < n 

(Ja"< nil (Ojjj-atil ^yaitll JaaljJ,l Peter Fairley o^j -o j-4> 43 jL>JI 

BBC <i_i_iLLajj_all 3^.1 jVI ( _ t 3 <U iL<jJL>. . 4-^jl »ia (Cail J-Lubl) 

J-aJiJI (_yJJ 1 g -a-" a L$J aLail 43 jLu-u O^ 0 1 " 1 3a£ i^JJ 

ol^j .Mrs Blakeney Lr j£')\-i 3jUauJI J^.? {yi olj LLL-1965 ^Lc. j»ljf ya 
SjLil !^1\ ^ a " i 1 11 JL*JJ ‘CT^^W Cr^i “^j' j 1 ^ 

^JJ 4 J yuaj _Ljl_ij .a 1 "_'-Q J 1 " La JSLi 4J 41 lss V-jai-T tjs^-x- mi! 

pi 1,,, LjLtai^. 3o^*' ol^J i^o^' ^O^* 3 (a-auV! IjLA ^a-t-u i4_uSLa 

0 'a>JI tiiJi j i a at_jl aLljJLi ciLIi ^ I c. < _, ac.j J-JJJ - CrD‘^^ 

al a < hLj cLa-jlo tJ7 JJ jJilll Jja5e_aa 1 ^ * o' ^±tal < •• * o^ ' ' , ^ ><3 

La 4jl JL^ ja3 .atalj «3 n i^itl ^jLi. i_ ~n» ^jIjJI oLaaia»J! ^u-ul O^J 

. i?J l_A Cl uiX-3 (jrlLs- ‘“Lj (J1 « ni ~iVlj I JljIi (_^3 jjSLall! IjiJ oj 

... 2i£JLU 

(jLajJ! yS j it 1 nil o' o-° j^L9 43*0-*^I La^ 411^1 tl lyJjS 4K ! JJt nj^lj 
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4_iI£L>> £ya Ll Ll^| Jui I _X_i^ LUJLj 1 Jubj . !_>. 4_ujSO 4£LLa VI La 

• uLajJI CjVT 

££jLUI (jl L-AJl_Lc ^-»-uj 4 L 3 rtl &JJt> (jLj j-».iTuI LlAj 

La jJl^j 4_J_4_u_a 4-tTu.aL lI' 0 Juk j-tTuu . VIJ_<_u 4_<_u_Lj 4 jv^j (jV LLfl.a 

LuaLeuful ^jLj jl 3V.^U-^aljJl J < <>' (jT ic 4 jI jt 4_jxJjLf 

CL! (jLsjJI (j?j Lg-j3 U^KAj Lhi^i <!P J^- 4 ’ (j- 4 

£)I Lii-JuI Llj S4_i <■ VL^Ll-^- <* ^yc.- La_a l^_u£” 

i M aj Lojv. i^-La 4-sr~ 3~ jI l_jL e.ua 1 talj-aJI a 

: Ju>. Juul ^Jl L)^ 4aIajIL3j La jjfc ^jLa^JI (jLj *ci.LtTaJI 

L^jlLaej cjL>JL Jjav jjjG tl ^LILj t jl>Jj oL>ol L LcjLi, 

1 4-LL«-u.a L^JSLIj «La^a L^jI ^JLc. (J_aLju ^jt ^JuJj • 3~< < » t, 1 j ^uaLi,t ^j-a 

.Erich von Daniken LLjI ^jLL£ Jla 

(jj£L JuS (jLa^J! (jl 4_ul£Lal 4^>.ljJ, LLi^-a 4_o-L ^j-a-CxJ^ lLLI jJj 

LLLh tciJ^ "i mi U <j_a 4 juLl!! 4_jJI LujJ^j ^a ^jLUL LLuajI 

CjLjjJI \j^-\ (j-a 3 Jl>Jj (j£)l l 6 itt-4jLU 4 gga 3J-L-L CjJlLI Jl3 
CjLoLJI I 4jI clll j . 4 jLo* ^Lujj LaJlLIj <jI ^SLgj 4-JLLJ1 

^Lt^ i _ r ^- ijr uuLul ^J- t -gj 4 jLIj L^l j.» nil 1 ^ < Mtf’i 4 ^jj 4j^_l>. 4j^ mi ill 

6> SjLJjLC CjLj-«.udj tL^Lfcj (jl 3j_u£" Cj^LLitLa (jJLufc 

-j_aVl 4 _jL^j Jl_lj t L^jJa^u 3_i JlJlLc djLLiTuTulj * L^jJjsbUj 

O-use-i ^La-cVl LfcjjjLatJ L_j^jJaj 3j£LJI ^JlA .l_jV| ^jLajJI Jlj_lC Lul 
3LpJI ^Lj L^jL (4JLLL CxjI^ jJ iHJj .^gjl«<r<H jL.La L&jlLL 

1 r > ■i3\? 4 -L_u>JU La^ Lr^ OJ^ L)^ 1 ^ Lg^ Ci t »m! 

.4_uLuL>J 1 LuLuLLaV 4 jL&! VI (jy-tb La 
4jjlSLaVI eJJb Jl>JI D* J ^ JlaTu.uI (_yL. LuLj 1 'i g \ i a LL 
4 ^ ^.1 j_a \ 'i m< 3 ')} J_>»j LLL Lg-a c—Jj-ct 

.«L3jLU1 4^j^jlII ^jLuJI ^yZUU 

^jLajJI jJ}.uxJ I (j-c- 3 ^Ll*II 3j^LUI L^. j 11 jlu 
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gjjUJI jail SjSi 


4^-LjlJLI I jl^jj . L^ala S .>s 1cdl^L) 3^SLs-jju o (j_a 3jL^lL_ui.l 
L)La Lj (j I L_*_<_uJ (j_uol^ 4 (J ' ^ 1 ' 11 ^ 1 1 ^ " L t ^_t^OUI 

<jj£a <jJ IjL^J (jLajJI (jV .(jLajJL! 4_JI 4ap_4J tiJIii jf IJufc jLajI (jy^ 

^j-cu cJjU* Jj9j . JiLUVI 4_lV_i <Jj_>. ^-ALoj *j_<_u Jjaseaa j_& Lsalj ‘* -ijavj 4J 
^j-uL-LII <j! u^j "( 3*1*4 .The Occult 4_3lj_*JI ^-jLl^ ^j-c ^ IjlA c_x_u_u 
^L tl^.3lbjJI ^jj. <>>-w (j\ L&p 1 jib cjIjLL^ ^ IjjJj 

^1 Juki Ml U-J (J-ul ( M"V^ 1 t h IS*l") 4 1^31 4JUJI 0jJb ( jr 3 (jj-CjHifcJ 

jLLanJI t 33j LcJlI ^ .«Zyme>» «^aj» <Ja-« 4_*J£ (j£aJj tSji^LLlI ^-lc. cal m n 
4 _aL>«jI jl_k3JI (j 11 ^ c. I jlj Ju 9 Zyme «^aj»(jl (jjJ j_3j >~*1 U^.t 1 

j)-c cjJl>«j IjJ i^jSJj .^IjjJI <-j1 < M n Zyme ^caj (jl j-3j 

I JlAj 1 1 j31^> >^ 1 ^ <1 (jr L>J! ^j_a 4a Lj t LjLj^ 4 1 <^j \ Zyme ^aj 

J^Lfo Laj i4£j_>. t Jl $j!1la t4a Ja Jav 4*\ < <> 4_t^j_c-3j_u^ jjaa ! (j_* <-3 JGj l ULJ1 
Ljr b- U m 4-t’UaL L_uL_u I 4 _j I HJj .(jLcjJI ( _ jr Lc. <_ < **■ < <1 n 4_<_u_3a Ijufcj .cillj 

(jj ^ j| /» jl ^j ^ £ Cjj_£L_3 lL) >1 j_JL_ 3 .4_j_jl_jj_j_3 Cj1_c. j-als>j_4 

. ^)L«jJI t^yQ ^JL3t_u_o 4_*J| ^yL>JI QJ)^* J 1 (| 4 t L 4 L 4 J ^iTu-uI)^Jj^SLt-u 

. VLse-o lj-ol ‘- Jl ^ £ ' 0^3-^^ Lh® d - * - ^ *■ <} • otl J- 4 * 

jj h j in (^jJI L u l a ^j| 1 fl'v- ^HalLul ^ILu lilj 

£>£• 4jj mij! 1 Laj^L^ ^^ U l_Lx>. lILlA (jjl ^juss \jJI 3^ 1 * 11 M 

C-u£ l!ij Jl^ (jj^a (j? Ja V CjJlx Jl^ J-loILuII ,j\ oj£& (jV cilli 

^j)U n IIIy-3-C (jl j_t£. . 4^jLLa ^Um ^1 1 1 ^ 1 h3*i (jla^La 3jS^-«4 ^jju» 

La?eJ Lai j_Al_IiJI (j-c t lalj C<jli .. U < < >>U^ LT 1*JJ I JJt -j .<1 /* 4^jLLo ^L. 

^ l3r. (jj| t(jil • 4_uLj_t^ CjLcj_osj_<j (j^tl^ ‘.4 j^Ij ^LjuI ( jr ^ 

(jaJufcL>. (jj_ ul^I jJI «d A, „M Itl (Jjb* JlII S(^_<_uIj L> • «>%tl < 

(_y]l Ij^Ial ts~t* II jJLLaaaaJ,la 

^1 ^1 acuiLJ! 1 Jafcj .^1 c-^oLsJLj 4_ai.l ( ( ^tL u |) 

(jj^l ( jr l_jLb / d j iLL ji 4 _lLl. 4K rii a (Jovial Cf^-3 • 4L> <V< 1 Lc ,•;. 
.^Vl a < 1 mL>JI La j-p^ ^Ij-5cILoI JjLstJ « la I» 4j ^ ml j-aLau ( jr cj cr^- 
«Lal» (jj^t LLLa (JLo^ojVI ^L^a jl_ua_l_L ^_b_a (jl (jSL^a (jalSLH I Jab 
^alSLII jl ((Jj^olU) gjl < mU ^JiicILuJ 4al .^jIolII JIolIjVI jj-o (jlaaoj ljj-^-La 
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i _ l | frfl"H I+9 1 okjJI 


j J t j q t^j-c.1 mi aj 4_p-ljJ,l 3j_La-ujil! (<tJLaj_i!l) 

.<Li £ (j~ij« I (^JlII jaJUJI Ijuk (j-C. “AJj-JLJ JL*J 

tjl n i/Vn (jjjill (jjjufc oW *—• ^ 1 tfj-A i(_yj 4 j i m ilLi 

. Lajjj LLLjjl I « ^ 'j_' La.^ (jUajjjj-JJiiiJIj jjLojJI l-4^jLiU_i 

C< I njl°l LllLa I 1 JLs-I^JI uL>ijVI j (jLojJI jaJlc. ^ Lual . .i-vl 

tjLSLao ^1\ u I3r. i—ufcjj i(j-iiijJI jjLi (jj£l oy*- Jj-iy La£j .iil!ji£ 

J2f 3-LajV d»1jLjjJI <>j-& q\ >& J$2J! •«j^-T 

Lll! jl>. (j-u-J j-oV! !jjt (jla itilli .A-p^-lII LdI^. p. (j-o Ajj-o. 

.£-U ( _ T i£.l 1 4j^aJ L i r~ , „_\ (_£jj| «t- «i . iLaJl» (J 7 lc. |jL>. <U i^jJI jJlSJLi 

J. B. C«-j l-Llj . <-J ♦ £ (— mi I j 3lt 4 a 4 j^_>u cdl-LA tJllUl (Jj i ((i 
«Cj Jlj^Lcu)) : 4_ul jJI 4lLa^>*^3 (jy£ L ^Aj^j £-ud j_a Benneet 

Jl^_*_c cj! j Ja-Lu_tujl lJljS' ci<- l L u iS 3 j ^3 * ness-Wit 

3^_J_£ J_*_l ciijLtOi ^-J . 4_ i _U_3j ^JlC. <J_cL>U 4_£LIj 4 IjJ Lkl^J jJ I 

3jL_lC CjLbj-^Ilil £JlAj- tl till!} L$j ^j_3j CjI_uj_<u (jr b ^LuLeail \jjt 
<_J>LUJI i < **■ < II ilj 3 1 ' ^ 4_>.j_i ^JJ 3 Jl3ju3J 4_l*_j-£ 3 4-ol a < n*v CjI£jjv 

4_uj_3_j O-l-Lu J-a^* *4-S-tM I j dsj-flJLl JUjVI ^-J ( 1 >^J ij^VI I 
L^jL^j . 4_LjLa SjJa J ^ ; Cj^Llual)) 3j_c. ^L>- ^-Lcj »jtj. 4*1 > <iVI ^-Ll 

. C -^-ClU Jjj «. Jjj ^yi! Jj->o 

j-u±i j-3^cj ^jLj 3j-o]I <>JlA c-ufci LoJu£.j 

jj! ^ ~ , ,.l 4_jI j. j r j ^j_c 1 ,,.j 

(jy ic 4 jj I t4jlJLll jL-uj . 4 3 1 J, > Mj 

»4 mi A>jJL^» mm! 4j^!jI ^^rr"i 1 nUa ^SLstHll 

4 j \ C, *(^-uj ^j-4 J_j iLj-luj^ Lilij ^j-c V ^LaJuVLj jj)» <1* 

6 jS-£ 4JL <3-<-^ Ij iJ-jLfc Lu£.jJ «L^J^>JI)) 4 j^L« 3J jl (^1 -LlC. 

(j- 4 l 1 j ** «c-.<->JI» 4 -lI^. Cu^JlcIj mi (Uj ((^ill)) 

jj» Mill 3 juJl>JI 3jJl^JI <>jlA jiljl 3 j-l>JI <b oju 1 nl t . 4_3^LiJlj 

JL>JI C^j/>Lj L« i4_£jLa_j I [ 4 ] ^lj I j i4J jl^tJ (^Lj 

•6^ p* 
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gjjLJI jo* SjSi 


» William James q ngj**. 014 mi I La j_a i_L& 4 > ngL Laj 

^Jl Lu_u-3jl £J3 Ju (jlj » J^LAjVI-J j.JLitU (jl Lul (j-U- 4 -t>. ♦ (((^^-L>j 1 

. JlUjU>. <j_a 4j^_p*J 4^LU (j^11 Tl 4-4 Lui Jt Mi'l 3l_3£^J 1^ *tjj u 

gLcje-tla 3ju-iDjl dltuu Lul jJujj Second wind .((^^LJI ^.. A >tl» 3j_&Lli L^jI 
. l^ljt un) ^j_3j JuS LlcLi_a IujLU ^jl j-tC . L$]>i *1 1 id J_tiuij 4^LLaJI _a 
t L-< U fc.<- u Jj MuSJ ((Ct-Lt-U)) 4_Iju ^JlII JjL^JI Ji^4>JLIj 

i^j) niia 4_Jj C. J -4 j v j a« lllJI (j (i3ill» 1 t 3f,l <3Vi 4iU ^1 

JjLstU 4_j| L-j-1-uj-U _4J ((^Vl 4_U_uL>0) (j-4 LaLoj ljujux. 

lLIIjljT j ' ^ j (jL^ 4ul (jy^ tiJLl/lj i4_j_t^La La CjJl>. j^Ju 4u^u>u 

. 4-LluOL aj (JjL) (( ^l^l Jm»~I < >M» (jl i _ ;r l^. 

(^jIL>u-JiLju-u jJlLIj jjZ^JlII ciJLLi t ^ ^.-,<1 La^-LL>.Lie_al £jl jJIj 
VI . 4_j LjjJL^Ii ^1 oLulj g.^-LM ^JSLI 4_j^IL>J,l «3j^l jJI t-Lau l^_tlu » 

LiU j -u- u - x^j j*_all ^ylajJI ab&lll 4 _u_lLj «^j^I 3j»a j|ju» (j! 

(jj)^ j ^jJLS t«^_)liLll .. A ft!» i cLt^l^JI Caj-Lu 4_1Lv ^1 (J-uaj (jl I , ,.l 
jcJ,l 4_Lal£LJI 3j^l jJI Jsajlj-ili j_j_uaJ t—3j) > h 4 i Ljj^uId ^^j-^SLII ^ i t mU 

... jj A11 ^JLc. Ll! 3j-t-u-La 

i^jLajJI ^ 3 Mill Lu-Ju La !j_A (j Lj ^po^ T c t J lLULlI 

(j-uJijj lil i£>^J ‘C^ 1 * ^Mil Jj» nil 3jLcJ -ij-se-a <Li\ 


jc-aii i((^ mi 3 ill (j^SI**ftl)) _j ( 3 ^*-^ Lo_ l ^ t_jl 

14 /^>-a-3j I jLiitJ j_a ^c_jjLj al^l 3^Lcl 4 jjJl^ 1 <^>jl 


U" i n"j . ^j-a__L_<_u_I I ^j_a (jyj ^Lj 4 i ii a -v . ^ a r. LjI ^ mi-^JLILU l 
4jL^Ibe_a J5j^?e_a V t-3-^aj ^jlj ^j-U-a c_jLLaitJ d.Lc.u.gj «C 


I Ju£ ^Jl ^-Ltluj . 4-tTt^ (^jJI ---<■•>- ^.n 4_u-A jJI 4JL>dl L-iaj t ‘i a 
9-^jlu 4_j| ^_tc .. L3_>. . ^jLa^JI j-3_uJI J^>*l LluIi La 4_jL> L^jT 
(jy ^ j 3 i till (j I tjr Lc. I *3 All JJ?) Lulu eiJj^jLcuj . Jljjlj Juv ^Jl 4 j 4 i mi 11 c_uj^ 

U"i 1 n" V Cxjlj .4J ^^J-A-a V <±«- l C-JJLj iJjj-aflj ^yistilu (jLa^JI 

j-a- mmiLa 4£j_*_a lu-jja- m i hLa La» ^1 

(jL£ jJ .clLLi ^_aj «c>^L 5 1 g I c. Vj 4 ^Lsl£ C. u lSj J^ 

O- 1 J *J O' “a^Lui^B (J- 4 6^ ‘9^ cr^- 
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^ i hgn ll lf0j> o^jJI 


I jJujj ♦ yst-jlu-u La 4^jjua t_sjLv J_cv 3 L^- I 3^_a 

J-A 4_okj CjjL5tJ (jl £>^-a1I L)J^ ^ (JT **£-* «£p» 

-(jlil La (_^k-lJ lAj . juu j_3j Lajj ' 3j_c ^.jJL! ^njtj)) ij\ tJ «3"Mill 
. (jLa^J! j 3,,. 4jLj j (jl La j-A 

^JLc 1 g < «<P Cj jjv I ^jLikVI J-1*JJ 3jlk Jjfc (jVI 4_>.jIL31 Laj 

^j-jJlII)) j ^-a-~<-La>L 1' jJlLa i_.Ji^ Ju 4_Li_3j C-<_iL£j . CjIj_u_u 3jiC. J_La 

» <~< tl (jl tiJLJj , 4_3J) ~ jlj aI^ ♦ mi II ♦ ) c_jjL>«j ^Jb t« Jj-g- T t-tlj 

Qj) <? I~ a ^a^jI ^uX_u ^ mit. ^j_oL(JI QjJjJI Ij^^t^ p^jjJI Lt.(±j Laj^J 1 

^ \ f |j^ p r I 3 jJl2_J (^Juu^jua (jJ Jl_lJ il : 4_<i_^_4 4_0 *Lj p 

ts~i **■ a Lul^_p* (jHjin Cyzz-LS . IjlaI 4_tl_jitJ 3jJL JiLalbwVI 

VI L<jjLluI ^^^CjJI Laj i4_j-A^_jJI SLoeJLl 4^^LlII CjLjjjj-uaJlj P)l£Ulj (jLfljJI 
Pljj-ilk *\j ♦ Mill jJlu ♦ Ll!jjJlJ La tllljjV 4lj i xjJ 

^j-a 4_l.a—<-J jJb 4<_S^Li^.VI ^L$_j ‘ 3 1~ *>■ ^ <LoI JiitIu_oI ^Li 

(j^vj. Lu i_La_jj>JU (^LjjkJI ^jaljj| 3l_u 4 jj^ ^^^-lLsLJI ^JL*J! 
42jUJI ^_<fcljJaJI jl «4 ^!jjl!!)) ^JLc ^1 4j>.jI P)l-4^jl <^U « ((i (jy ic 

d ♦ J J U. U 4ljliJI Cj \j3 j ,4 U <_ M^arM < n\ ^ jJI ^^>4- ^.tl ^j| ^IaJuus t l-£ jJ L^-U 

4_jJI 4_u-uJJIj jflll ^JL*J! ^^_u_jJ ^y^s^-uj :^d_PJI {j-A jivT <^ s VI La 

. J_sljj| (J_A Jj^lj 4 j>»J ^J-t-U 

. 4jL 3SLII 4_t^ l_4J 3JJ)3» aj 4j 3U > A-^^pJI Juu ^jVl ^ jJl^j SjJalll olutj 
LjI jla] ttill L>^ jJ ij :tUj < n) <- m > <it ^jL^-lUI ^JL*JL JljJLa jj ♦ mi 11^ 

^jL3J))-jJLjJ .—A La_^-L*_lajw CjLjI^-l>JIj . Jluu JloI Jlla aLlUI 

JL3_LdVI (jL^ 4 ^jj)^j3II J t^tll • 1 CjjJj i _pill 4t^^ltl JlLa « I JlA 
Laj ♦ g. Liu-A 4_LaLjJI 4_La (jU>Lu^> 4_<_u^L<-uJI ^j_A p^1 P)j|jUJ 
^yk. Ju>j La jl (^^-tfu-JI I t 3 <t 4-u-tuJlj 4_Lt.uk 4 _<jj^-lu 3L l> JI dxJI^ 

4 4j2CJj_A 3jj?cJV i^liIa ^yjl ^j.g.Lvl P)l ^jU-, , ,,I jl Jo^ jI . <—42_U^J_JI 
'LjL-»d d<JIj S^jLAjJI 442 jL4IJI 4K mi 1,1 ^JlA^ yil ^-°>j-u2 1 

J^jlII ^j_a till ^j-^Lla V P)l^ jJj . L^jaIj- 3] nl^n i P)I ^jtV) > in jl Luajl 

^lj-3JI P)_A J J I 4 ^^jJI L(_5t_J_Li3V 4 J_Lt^i_A 4 £.Llu 3j Mir. J-Jj I 

♦ (JLl>JI ^JI^c. J -lL ^ t JIj J3»lt ^1 a< mIIj aL>^ILlu^LI 
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gjjLJI 


<—a 1 miC< < <il |jul 4J jtHj 4jI jjbljJI {JT £> ^Lut-a IjlAj :^jLU ^JLjlILj 

4 £c-tl juiil ^yJ^I c-^uUJI lLUj CjljjJa jI-4_udL>JI 4jIjJu9 


3jjJ> tC_<_J J-C. L-t-Lt-U-lb - 2 Atl <_j^c | i^yQ *jj>. ^yjl ^yj l_j l_L&J 


jjlalll _}J Jl>. JjsVl ^yic-dj-u^ 4J 4_aj}UI 3jJuLlt (- < < mL>JI I JlA 



t uV i j A 1 ) j jJLjI^ 1 £ £i mi ^yjJI «3j^l jJI 4 ju_u! i^JI 4_uH! dlli 

0jJt> J^j3-(jil-l *L<LlU L$_a 1 Jiitlu_u I (_yJJ 4j>.UtJ 1 '11 »ii4 

i4 jIJlU S^-uLua 4 j_}Lv j^Jlu (jl jei,l 4 jLj jjk>"<tl w Ijli SlLILlA 

Lu! _} LjjliLa C-u£ ^-uLj (Jj-SU iSj ^' ^j- 4 51-uLtjfcj Oj_lc 

jlJu-o JLolsI 3 jL*JI j1 <3jL*1I JLoIdVI 3jJl3j 

^_<_4jLj 4^j^_*JJ 4 oAJI 4jIj»c cilli £>^ JJL Vj - p ^ < "jjj cr^ 

> ,'m tl < n<a 4 j < 11*1 JLlUl p Aj-w/»1 .tl g .UifcJI » 

4_j_Aj_4J lA*-« JUe_a ^ jjJkZUIb tilli j_aj t(j^xll t 3j» <>>) 

<j? < 11 j J-3_U iJLiil J-j_u_u ( _yic J_A £>£- ^xJu 4jl3f. 

tiJjIuIil JlLa_4 4 4_uLu_4j j_a ^}La1 £- L u3 La 4JLfc Jla 4_Cj»<_uJ t*t > nj 

4 i » tl N .4 jI^Lj ^jJI 



o_jL^ 4 4jL3U L3jw cJL-oj 4 _a I 4 4_<_ojjl1,I jjL>* 4_j ^ 

tjfjQ 4_jj-3JLj jlj-iu^o L^Ljj ‘ Jj-S (j-« 4 ^.L_u t h ts*> /) ciJJi Cjjj^ Jl^ 


4 (jy-Aj >:4^lj-*JI ^ 4jI JljJI 4_La_3j ^Jl ^yjjj-flj JUI I 

j|-jLi^j1 L^jL£j ^jLo^VI {jjs JJl-u «.. A #tl ^j^Jl)) ^j| 

4JLILU j j > 1 n ^_yJLc.j »4-jj) < <itl 4 w *^-3/?. 1 A< 11 /j I 1A 4 






(_y^ '■ y I ll‘\_t 


.iCLoj'i? 4 jj-»-«tl 3 jJl 2J! 0j-&. 
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u i /> 5 )n ll lf0i O^jJI 


«l_jL?c_>J 1 4_Lc j-uj^La» ft '"" bjjLLs <(jJLu)) ^A-t-ul Cxjsoj 

4_L)^_ U I 3jlC.L^AJ ^Lj9 Lq l^_u£j J j itl La (Jj-J JI 

4J jJaj (^jJI cjjUJI rMrtr.1 ^lll ^LjVI «b! j_lc . J23J1 LI J->- 

(J-cfcTn.u.1.1 ^j-a C-Jjtjv. 3juju>J! fiLu-uAlll t?l^js V fib juu3 3Lu>JI Lla 

Lcj_>. jjjHu £)! £)^>-a11 (j-A O^J •4jJL*J! fib-A^jJI JLa^.VI fiblc. 

^JLc jj ^ t\ tl t fiLjL-t-t-uSd $1^9 (Jjtlbuj <j! La fiblc. ^^Isl £)! VjJ 

fiboljJ! 4 _aj**jU1 (j ^ 4 <^> 311 0Jufc Cj!jj9 LaJuc.j .« Ijj>-L_u» 4-3-uo^j 
(^-jLllIIj »Ij, t Mttl clUj! 1 ^ r«< 

^^JL>JLl <j_A fib! Ijjl».j ^jV aIjJ& IjjLa jJI ^j i <iiLaj)jJ1 

4JjLa-A LafcLfc fj M a! ) La! Jjj>. jJJ fib-uSLII CjLjj^-JaJI 

. (J-uLlUI billJ!J L_aiI Ijafc (j-U fiL3_UJ 

1 r A t A (Jj-J 4 j9jL>. ^ jj 9 bliAJ LlI jlLc ^jLj 4i£ IjlA <j! jJllj 

<j_J Jl_J_ 3_A (j! fi-LajJt 3K mi a C_1LLHjJ . Jj^LLj^l ^ylc. L^aI JiUbuV lilt (I 


VLilst Llj-a->- L& l_AJ^JLb ijljlil I JlA j-aV1 C&l (^j-a^jJI a]L*JIj 

3jJsLlc. (j! J-aToJU ^j_Aj tfibu-alj fib^Li-ti c-jL^j-sd! j! (j^_u^L>. SjJaLxc. 

. 4J£ Ijufc ^yil 4 ^LuoVLj ^J^LlaJIj aLj^VI 
‘.j!-LaI ‘(jj-A 4Jl mi 11 £j b \jJb ^yic. ^_aVI 4-c Ll uo £)! ^_tc 

^ i r. LljjJl^ J.3 3.J j! ^£»jUJI lHjLSL.11' ^Jla J1a ^j_A ^^ 1 ! LaL^ 

bLtlaJl (J^J-aI Ib-A (jj ic. 1 3~v ^ulb 'JL lLv VI . a 1 3 1 11 

^! ^ L^Ia Lla!j ^a>L^ Lla u Ak»fl 4_j_JLiiI 4-n.dJL> 3LpJlb . 1 lut 

\juK J^l 3JLu.O LbJjL>Jl ^A-AJU (j ! LHjVl_Al>-lb . ^CJjLlll bbj 

j! 4jjLtHaJl CjLjI^_JJ>J! ^ £ A 4) '3 fibuJjb jJJ fil^M^l (jIojJLJ CjVLaI^I 

fiLb (jlLc (^ jlil ^ L-Ujb dsj ^yJl ^ylbwj) ^ MI 1 1 <j_A ^jlji».l ^113 j 

CjLLl^i 1_Aj_uoL>uJ fiblllll fiblj^Jl JjLlll cbjl^ La 1j_u^ Qj^uJjjv. jjH^jJl 

1 'l A » a ^ T la T lJJ (. 4-A- b fid La L-t^-LJJ L 4 J ^ Jo-sib ^j_A Jl3j ^ A^tl ^j-A 
Jl^Jt-duil CjLuISLaI < ^ < ,.s jjl 1 ^ IA ^_jin<_uj ^.llu 1 ^1^ 3 ! 1 ^ CjLc.Lt.uJ 

LAjj3bse_j L_jj_lal i _ r lJl 3 jL*J 1 3jJs ijr b 4 j3j3->.J 1 4K dtl t.^LulVl 


1 U ->» Ci a 1 iij ^a- 3 t^jlsjVLj 3 tVI (jj-lc 4 j>.L>. j jL3 


)! bLl 
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£jjUII j*c o^l 


1 a ^11^" (jjSlj {;) L^jpS iSj-iloLus L^-aLa t ."I .l^tl t 

t ^jl ! alk-a-11I (_y3j ‘.4->LJu-a J-^a (j-a (jjLtj UKj . Ij 1 .hUL uLa 4 j 3-ajj-a j,j isi~j 

^-j-uaj ^ ■ .* )i 11 •c-i a-Ll] 1 jj-a 4 JGL 4-4 4JL>. ( _ =r II djLxJI L_lS :\, n~i L$_l3 

i_n>.l-4*a (jx. jjjL-11_jj£ Jijaj .^^jLaJ! fJUJ! (Jr l^. 1~ J~ia oLjj'ifl 
<jl «. 1-Lgajf <L*-ulj iaL^Ji-o ^litj LoJLt£.)> : ((^ji-AiJl)) 4 jj1jj t _ r 3 

il^ l?JLH S-iaajs i-dLl^a. ^L^Vl jl (j-U-oVl (jl^. 3jj) a C-iuauJ 4JUJI <>JlA 

C-t 1 AO 4 4_LcL^ 4 x.Lu Jl*_j LJl£ / 3 /r daLtj j-lulII ^£jJl*J 1 J^jLLaJI 

J- 4 VI L^J Ij9jJlLijj_ 4 (jr 3 4 jJu>-^ t Cj Jl>- 1_4 

^Jijjl j 4 4_i]T 3jj_t-^aj 4 jLjj 4_l3j £_L>- L7 ILv 4 4_3_Lc. lLsLjj ^j_ 4 I l_4 4 j U 

Juu*£3j t4lLol_L4 

I ^yj 3 4 ^.j_<_uJ 1 /j \ djI_i 1 _*JI : Lt jL_uj , ^I ^^jlj_uJI aKd* 

£j I 1 * j ^ 4 j ^ a! »LhTuI l£JI_La (j^>- L-<i-4->oj 

JLLLVLj ^JL*JI ^ 1" 4j I3U Chesterton ~i 1 »■ mi3 J^L-uj jJsj . L^_?e_u 
^ j A~ d ^ 11 1 nl MC a\ p ♦ A I J_A t. m < <i!lj . ^LllC VI jLSJlj t(j-Uua^Lll 
£j-A 0J-JlS-U3 0j-Lj£ Jiifclu_ul 3_iLc Lai tilli ‘.«L2 _aIjJlI Juu SiLS-JI 

.vi^ i:ij5 

^ 4 mi j t_jl_l£ ijr ^j . t^jj-uj CjJ-zz-j ^j! t3jL*JI j, < n LcJlIcj 

Jane 0‘Neill oy>- 3jlu_u 4JU. (Mysteries) 1978 «j1j-<_jf» 

djj£j «4 4 Miga ^4 3jU->. CjLLc^I I^t-U^i (jylg. dtjjLcj 

IJLUU t <^sT\ ^uUui 3 JlC ^j_4 I4 ] JljV (jl^ dx_pe_J 3J_<_u_3J I jj_4 4^Ju^JI 
4n»f, 1 ^ <>>♦ ) t4_uj-C 4 U 3jtl 4I-0 I CjI Jljj . 

JMcVL L\j 34 l-4-t-4->- UjjL^-jmi 1 n t _ T lc.-«I» Jl3^ :4j9jJ! 

4^>L,I (jlj c_jL>. I I Jl^j 1 q*\a is* I Uj 13j-L^ 4 _j^.Ij_4I/ 4 m3 Ml jjpt-uj 

ljjLJ>.J p $ if 4 1^ —L t^ (j Ij (^U_4Jjj^_3J I C-cJLl4-a3I jl ij-5^ 

4^1 ^ 4 < im ciili (jl£j CjI3j ciJJj mi 3*iI 

4_3j j Julj ciJJ3 Cjj^3j . jtjjJll l_ 3JL>. 4 3l♦ 4 3jj) i (jy>- Cjj3G 
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u i /> 5 )n ll lf0i O^jJI 


OjLuIj . 4j I Juki iii! rtJ L^jJ d *\. t .^>!1 &jjb dJLsj i 1 C^jI£" ^1 

^j_3j 3 Jl-u-uJ Ij Ll3jL& t ~ A , s~s"\ 1 l_£j! Bjujuoi 3^_o* ^J_u^ I 4_<_ajVI 

( j^Lj fJ 4 -jLj 3 Jm Mill C^jL>*L£ 13jj_uai' diij 1 1 <..j 4 t <h Ktl t 3 jlVm 

14 mhKU I ciltj Juu £)Ij IjJtl O-aLsj .3jj_uaJI eJJb Jlli, JlLILlA 
Q-C. <_3^LlL>*VI ^l_4-5 1 31~ -V -a 4 < mjK tl ij Lj J_ujI (jrijk. c . < 3 l > - j-3^ 

.cdl—LA 3jj_uaJI ^535 aJj-Ij_j!K 3-u3dI (jlK 1 34-j .^ ^yz 4jIj ^JlII Ji.ljJI 
^jj_4J L^J-C 0 jjJlJ I Jl&j t4j^j-<jJI 4 _j1_jj>o^/! ^j-ujLKJI Ij-ui*. oil t «4 
4 mi j K tl (jL> (jI 4Hcl U"i i til (jlSj .^1 j^-tJ ^-JjLla Jsaojtj 

Jlla Cj Jm mi Cf^>~ 4 jlf. C-cjIK La ^.Ll 4 « <m K tl CJjIK « L^jj_uojI» ^^^tl 
... 1553 aLc LaJLu julC .! Ju9j iCits~i& ojj-^ 4jujI 

4j^->o (j-C, LsJJij V 4_j Cj. jJl>. ^JlII j^tlll ^yl^. JjjjI 4_jj^>tJJ 

Ci» a mi juaj 1 La LcLi^l jiKl L^jj Jj 

j»jKJI <j_A Cjjl^ ^1 Jjjjl 4 _<_uJ^U c1«-lKj (j-C, 34 s\ A L^-Lc. 

(J \JJ L$_Lu ijT I(JI JjL_ujJI L^J < ~ < 3 4 j 1 4JLaIK 4jIjj ^ytl Ct\ Mlji Clt-LSfcJ 

4_4jljVI ^Jl^j ^_Ij . 4_ajJl3JI 4 1 im K tl <(Cjj-uaj|» Jl^ L^jI jKJj (_^<Jlj ^jJ-II 
x lj L^-jLj ^..^13 V *^3 (j-Aj t 4_3jL!uil I <^4 j-tluJ J-ujI 

.jLLijVl c-j jl>J 

CJi-U ^IjJlJI ^j_a jJlaJI I Jufc ^ 1 L)l 1 ^‘L>^J 

|_3tJj_AJ M^u Ljc^-La »l aU tl ^-Ia.A-A S^^yJLaljJI ^iUlt 4 _j_aj_jJI Lu_jj^>o 

diLaj^oj L^iLt-o^j L^jjJuJj olxjt Jlua ^a J_aIjuJI (jr ^ 

~Z' mi (_£l (jl 4_jL_ti ^j_A L\ ^ 4 t(«1 —a- T l>.VI (^l_il» ^jjjVj-u 1 ^ \c.) 

_A JljV (jlK Lilj . l-U2-^_A 1 -J-La3 mK 4_3>LiDJJ JjL^J.1 ^JlA ^_yljLA 

( _ 7 Hil J-3JI (jI 3^5Ls JTla-u 4jIjllII 4_La_3j ^jl J33r,t4jL>.l jjZulII 
. 3_>Lc 4 _uoj3l3j (^JlII j JlaJLj 3j-/^ 3 La j 3j>jJl%-a C« < int Mijtl J 3 ♦ II I 13 aj 
a^jUJI j_AljJaJI ^1 (^^aLaHaI 1 ^ ^ 'J (jI jJ_l3 L^jJI cJLusj 4j?c_l1j ^JlA 

^_yic-( 1957) «_}j_A_j-i,lj 4 j^ 4 - 5l -^^ )) (_y^ Cxxla^lal :3jljJlc CjIj m m i 

Jj>UJI jjLojJI CjLaJu JjL^eTa La-Lla ^ Jl^_a ^.a^JI 

jljLixj jjSL«Jil LkljLo jjlj _jjLijJ! ^jjLio (_ T 1^. 1—3j-»J 
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gjjLJI jo* SjSi 


j! t^LoajVI jl ^ ^ • tl 3jl » mi tl cjVL>. (_^_bj . L^J£ j-»L$j^I ^aLa« 

j!j£\ ^JL*JI £jL) j L_uJov ^ollb Lal_£ t3j_jILc 5^_cLi_c ^b Jj^aaCuJ 
^aLLI lajj )»mi III ^4 < mj Lxaa^a^la I JljJLaj Juil (jlSLa 4a Lij t 4jL^j VLc ^1 
£j_uj! 4 _LdL>.I Lcl_4J jjLb JJL*JI £)|-l Jufc ^1 abLlsVL-^jlDjablj . 

... JlLLsuJI cillaj 4 _»L>.jJI 0 


3 l j mi H a_bal i s^ i LioL>JI ^jL _lm i^tlLI £^L>JI ^jl 

eiJjJa 4 - L l > .j JjJl>JLI ^JsUJ! ^Ijose-a 4a>.j_>*l 4 \7ic„ jJt t^j-ajl 0^>* 

Ja_po 4- L^ bljJI L-uL-ul 4a Jpja V <(^-o^ail jj)t mi!I» {j I 

4_buj^_l! jj 4JLv. ( j_a J <>>4i 4jJjJl^JLI jl «^*tl I J_A I . La 

L^IaJl ^aJI a^JJ! Cal^l S «4 _jjLjJI 3^_u-a_Jla)) 4 o-sdL>JI o \^b t—o-l <<-V^ ^ jy ail 
Q) l) j. <*Mf. ^ua L cuil Q^ai!I CaLS" ^l^aseaj ^a^b 4 -l.oj u£ ^Jl^. I 0^—^ 

SaJ_bL>JI CoLv ^yic. Coaja ijy lil 4 oJL3jkJI a^sJa-aJla BjaJav (tillb Jab L*_sj 

0 JlA JlL« <^b 4 _lCjJI i j l^_oaIL_u I i^lXjQ (j£. Sj-lIojv l£^£LtTu j_uj 4-LLl^j VI 0 Ja£> 

J2aU ai^ai 3ti _l& ^^**-4 4_ui£Loi jlLlo* ^a>jiaj llslij. 
-J^o>J1 JlAj . J_bljJL Lu-ul < m'v! j-laJuj VI ^j! ^Lxa V 

Alan Vaughan ^jj_b (jVT L^jj^a 3 4_?e_asjj Lo IjlAj . 4_3_j^a>JI jluu 
a^ulja Patterns of Prophecy j_i_L2lJ ^bL^j» ^1 j-L*_j jLl.^^ <_aLo^ ^b 
4-aLaajkl t Q\j <^, \ \ i ajK 4_ib - jl y , ,.Vi ^JLc 4 -u^LjlJ' JlAI j>-tTa.U 

^ ^L_uj <L>.jJ J^Lbl 1 1 j 4 1 c, till JaT 1 1965 ^Lc . jl i «VI 

.«L^aLaj.U-xa)) aba 4o-t!u-Aalj t^jiaj^aa ^JjJlus a.^ <.Till OuijaBoard 
. areolsl jJI a^jJL i 3«^«j Z 4_caoj ^ <a < nj La (jL^ 4_l»_UI ^jla Mr. Gunn 
aaaLua_c 4 m^iV m. <jj* JjL^uj Lr 2ij ajjafciii Uj 

CjJljj tC.<-5 LTljL a ^cja ^^ata ^jLL-lS 4a>.jj L^jI ^aija iNada «lala» L^uuL) 
C« mi Mir.» (jl «laL)) daaJj . 4lLaa L^jj ^ru>. «(j»^)) L)V Bj-ulJI 1 gjlf. 

Cc.LL.-u LLj . l_^_L<a ^oiacIlJI i^yC. \j^>- L2. d ,,, ^ Atlj t La 4_3jj_Laj «4_c^!j ^b 


(jy-S ^J-sC C uJj jj-ajJI (j^s i4 jJ^£-iVI (_bj^L>JI (^3-1 <L>.jJ jj-aj i^-iLc^VLi 
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aJub i_i T lSLj «-Jj» cLL«j>. (jjiXI (j-a <UL». L^jLi CxjL>J iCjJjcj La£. « Jj» 
«. ( _ 7 3 jJ,I 't-»l~A" jLa i4jLo. aLSl ad l_Lo J^)) :3 JUj>JI 

J-C.1 1^1 ~i SJal t-i t Ci III Ml ->■! i^~i ->■ SjJiaJI aJJh 3-iLi£ (jjj CuLjJs (jl La» 
Jc-Lj .« Jj» J « |jLj» (j-a >K IJl-ljlj 0_*-3.1j . u I ii c . ^aaeiajj I . ! - >■ JA.I.J 
(j-bLljlj . aGJb ^a3 L ^- 5 ^LajLixsi 

3_ja 3ja ( _ T 3all3 lIijA-Ij . ab j i n->Jl 3 ? mi itLi (JSLa gj-al t n - >»| 

jGx-a Jju (jS (jjl 11 ~i_t ( _ ) '3f. Ijijj . (_gj i .!->■ aljj Lo (_jJI iU i hi i~ L^jLSj 
L a iiljal iTjIjlj i3jjs (JjVj . L&a j. i^nr m IjjJls. (jlSUI jl (jLajU i_3j_*j V 

JjLi. (jjs J jS’ii iiU liljJl dilja at_*JLx!l M l a JlIj (_£jj5ej 

SjjjJJI SJLsJ! a j_a (_ya Lilj aul^. Cx-ajial Jjlj • Jb-all (_y£.j-ll (j-° 

.«... 3 at /i stl jiajjs jji-la LujJI oajija (_j_Lii (_j_a 3 j_AU 

uliLa- a HI 3Jl mi a aLauljJ (_jJI «(j_ja» Cii'°i^ (_jHll (_j_a SjjjcHI! aJLa Cxjl^ 

J_C.LUI (_3_ixaj JL3j .1. i ~>-jILi 3 jjJL>. L$j| <«(jl£UI jl (jLajdl IjjJls. 
(ji*. Jj i ntl» Lai a < »l 4 ~ i^i a (^a ilSLa-a 3jj^»Li Robert Graves j-3jj^>- 
d jmaI cjI j» . (a_ulL 3_aa>.j3 L^jI (^j-ii-l (_,Hll) The Abominable 
^1_L>. aljj aLa_j|_3JI 3j ‘s _i 11 (_jJLc. (_£Jx>.j (j .il-vl Ci K La-Lu 3 j3j 

(_j-i.il (_j-l jl :LijLa-<-u Ij^j t- «J i r 1~ if-u^ui (jr^W (J * ‘‘ ' J (jl (jj- 2 

<IjLc .jja (J^ Ll j. t ii a ( _pa^«~i - njl C.alLil (^^1 . s^ i _ r ui (J^ i—3j^.l 

(JLiA. aj-^a-a (3 -SLj ^aJ !j_a (jl u-uuei (jd-pV (iilij i'tjjJ SajJlXI 3ajj<i,l 

(aJ (jr-Lit-J (J^ljjl '• La-Ua!j (jj^f (_j£Jj . a(_j-i Las. ^ai^.? CjuZ . (JjA-f 

(^JLI (_ja tiiLal Cxi^ Jl3a . ..(jCi mjJI ^ajl»~tl (_jJI (jjjj-laJ! (iJb Jjlj j-ljl 

^a-lj . 4ajLc.jj 1 _iG (_£l ^"3t aLajLitlu-ul (jl ^ilalu " i4_a_ii>Jl ^l"3a lLL! j ^-a 

(_j-3 j-Ia-LLl 1U _i inj ^ g ia Jjxa-a (Jj i4j 3 . .ilh j I aLujJ (jSLi 

((. jLal^ (_jl*-a 1 (3 > a (Jjij>.| (_^£L ! 4-Lu^) mi a 4-i-uL>J1 (_Ijl miM 

^1 ' >^ti i_L3JLu_(xj 1 (j^>* (ill-La (Jlj-i ^ (jl^ «^-xall)) (jl j-3j_jx>. Jjijj 

. LaLaj (_j-iijLi laQjLiSLi ja-a (ju- 4j| j^lL t(_jJLlll 
4jja I Jl£. Laxa La ^J_ui (_ja (_^aie_i j-3jjx>. (jl (_^>iJI (j^aj 

(J^ ^U3_i (_^jj| (ji^.Vl-^L'i illj *(j-ujLa>JI Sji Lx£L-a LJjjiL Lx£.j» (jl£ <til 


SOI 




gjjLJI jo* SjSi 


4_jI j-J-C. . «4_jL>*^M 4 K miU c-Juj 4-t-Luj^Jl ^5L3_JI CjLiL^c 

4_<_ujjJJ ^>.1 (jy-y-^ 4_JL>J 4jjIjj L>-lluLo ^JlSj 

^j-uj Jl^3 . L^_jJI jJaJJI JljGjuJI ^ jr 3 4 jLc 4_uIsIjj 4 K mi a 

it-jLt^Jl 4 jL>-VI ^Ij 4jLj (^j-uaJI-gunn £>>■ Jl-u-uJI 

(jl Juu U-^-ejL&Jl 4 jL>J 43jL>.I ^>*Ij 4jLj <_jL>.L3 

(j-o Vju 35 Ljj5Lj Cj\ (j«i n c-jtiSJI 4 jL>J (j-« 

J^-ojl i-Luoiil (J-ajlJI jJxUIj <—illsL jlII,I (j-ujjJl! * 53 

«ja^j|» Ju9 (jl 3 fali (j 1 1 t LusjlUj 4jj, i^jt j-IoLlII 

«««(_<< M *>4 4jL>-VI 

(j-jj-SLi-t I j_jl jJJLj 4 U nj^o 3 ( yc. CjJutlu £)l jJlu I JlSLaj 

«3ju>.lj 4_>Jt 4 1^! Mia ^ If. 4 jL>.V1 4jjj £>^- J 3 ♦ ti 3j Jl 3 £>£- i4_ualj^JI 

4-ul < M^ttl 4_jJ_^_*JI (j-c Ljj-us OJ^3i ?3 jJl3JI 0 JlA Jiua J_4.au L-3-^ ‘U^J 
4_l 3 gjl < n"n ^jJ| ^jLjlII 3♦ !i L^j ^j3j 4_d_«^c. L^jj ^I t Jjj-lII 4 />> ^^^G 

L^j I LlaJI 5di^ j 1 ^LjjJ j ^j 3 ^ i ^' »* 11 l^_j ^ Lt^j ^ ^ 1 ‘*’( tm ?- Ljj 

4juLl 1I Zerah Cbum qj . Jj£ olj-jj 4JL>- (j-a I Jufc c_Sj_G .cil!a£ c« < ><jt 

<>• 2 ,294 ,967 ,297 jjuJ! ^ 1^1 Ufi. ur^ ^ jJI 4 -uIm.^II 

t_jL>.| JJlC. (^1 4U tnijj p mi 3 n (j! ^1) 4_JjVI jIjl£.V| 

w JJ ^6 ' A l£~* A ^ /1 / A41 s. i♦ 11 % p ««.3 m /p 4*»l / \IC »jjAtl 

4JjUJ.I j-6-^ I^JlC L« ^Jlc 15! Lo 

^r i 3 J L^_Lq I JlJS. 1 Ij | j_Jj_3jj J.i.tc2i I _}JlC. 4 <y Mitft I (^1 t 1U ->J IJ 

V 4jI^ *3 4_4_i-u-3J! J j 3j a] iQJjAjJaII cjIjL-^IL>.I llJLLaj) 

,j\ ^4^31 tj-aj .(jJ! .. I5j 12 j 9 j 6 4 «<m3! I JjGj q I 

F. F. ^y-Ljl <a t a . * i__3 J-l^-ItJI (Jj-43 4jL>-V 1 «^-<-aj|)) 

(J—t-i-t-u ^ \ «^_<_o)) 3jh 1 4 ®lSL 5^® ^j-o - Smilley 

^j_u Jlj>JLj 4 1 ^ mi <0 ^1 4jL>-V! cdljjl ^^-L4J iL^uGIi 1 ^ 4V1 

:|»' "‘na icU 

iicjjij«J! (jl a'jjk f_jl\ I >1 i^»j l_Li jjJl>.j 
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lf0i O^jJI 


R. Jim .^_dj|_} .j 4_jJI j^Jua! (^jJI j-u-^rJI ' *j*-U l-L>.jJj)j < n*4 
i 11 < djjj J^Ll j mi j » j tj\-u 2 -beuuj ^1\ JjloJLj LuLj W. Sperry 

£)! Jj^lsD U-^j i ^- LA ‘—^>*-5 L£j (j-4 J-<-ujVlj jVl (>U^SLII ' 
^j-^jVI (jl cr^- ‘^-iJUl Q ^ J 6J j-tl <j-« j-<-ujVI cJu-iilll 

t JJLslJIj J^La-UL ^-t-ujVI t h ts> rtl JLuj lLUjlSj . (j- u -o T JI jl) ei&^JuJL 

L~ > "*^. JlDsI < >i ^_Lc t^y_uijl ^LLoTu-uV juJL ^j_4jVI a!L^-Lu 

(j-CjVl (, h 1^1 ill £)! (jry>- t^JLc j-<-ujVI ( rtii^rtl £)J JjJlJ (jl 

J-UoLL-J I i4_J_U-^_*JI L_3LJV1 (j-4 J-iL»-4J 1 0 $ Ml L^- L a £C_IJ Lj-uaj 

|jl i IjSL&J .JjLVl N , ' s * ' A (J-O-dl ^ 4*t < Mj I tj, j»U I Jufc 

£r}-*-!L j_sljJI (jr ^ t U nj-j ^ jJI) jcJJ (j_a j_<_ujVI lJu^-LII 4_>>Laj Cjuuaye. 
Cj Jl_& i_<_*u IliLa CaLlluJ t^-cuJ VI t ^ > 11 Lr Li 4 JLuj-i d-u^yC. Ili \^ 1 (^j-U-JI 

La ^j-cu-jJI ciJ J_j_j c. O gS £)l dJ_La 1 < I to lil . <L>.Loj :<- t «4 tiJjUl 

C<-lTl£ LiLa C«1 m <> Ijlj . 4 JLojj_j :c_ Ti^" ,<> lLLI^ / d L, U1 j jUJI 4jJufcLlL 

V jJLl Lr a..,x^\') (j_a (jl Ij-A tjr l»-aj .<LvLaj :<- ^j_a 

4^ j^Loj La ^Jju 

A 4JVjJI ^<u4>l I 4 ] (jy l]lj 4J^1]I oJ^t £yC. 41L/LJI 3j_o^5_l]I ^j| ^j 
. i_iiit_a ( j_a cJiu-saJJI j. < nj-iiljL (^|-«Cxj|)) 4jg 1 n") ^ jJI ^ISJI 

L^_LSLIj L-a-t-aJJI CjLl^j Juu (^£^*1 «Cxj|» lLILlAj 

ijr it_a c rt 1^*1 ^ (jr^. 4-ul < m^v 4 j 1 ar. LaJu£.j 

^!u- ^j_a ^j_a-5 VI cJiu^a-LlI L^-ajLaj (_^<-ll 4jjjlII ^j_a < L , a ^_a-^_<_uj V' 
4_ajj-LaJI VLa^»l-^Jul> ^j! JJluj . 4_L>.mi CjIjI isi mmiVI ( yc. tjJ^T 

UVI iW^^-aLaVI < <i iVI» jjfc j-<jijVI cJu-aJJI :^j_tfujJI jcJ.1 L^j J-oju (_^-ll 

( j r C- <Ltx ujj j_uu (jl 4_jlc ^Vl c h is~i >llj .fJUJI j_a J_aLuj ^ jy It]l 

I J_jJ_ tfu gl_Lc. J j ^j-4-iVl cJu-^illl ^j| ij-aVl J_a^e_aj .^_<_uJVI cJix^lil 

‘ ^^j Vj al ^j_a LojIj 4JL^c j. <,<ijVl L-a-c^llI cillj /4**«A^U»j g|j| 

( j r a g.^jui tjyS ^j-ojVI eJiu-saJJI 4JLaL*_a ^1 tCj^lSLt.HI 4j>JL*_a I JljI 

^j-a »-dJLgj V 4 jI y ^ * j j I ^jLtujVl <_ < t Mill jjfc ljukj - j • jLaj 

.4fit VI ^j^JI 


SOS 




gjjUJI jofi a b>j}\ 


3J_Ll_L^uJ 4_LJC_l3 JlJLJ I J ♦ 3j pj C-jL<-gJ>iJl ^j| (j-C jJuUJ 

JlJLJ I Jl_LJ p_J <( 4 _J_L_<_u_LI I )) . 3ju_uG_<_aXI VI <_ 

(jl (jjJ t ljJ-3 LfrJj) 1 3 MJ tl_A 4 I K Ml A (j-C. <_jljJ>Jl (JjjjUZ .Jj p^3 . JLili^Vl 
J_<_44j VI t 3 <tl p j 3j ^ jJI ^ Ll^I . U L_3 jJLU Vl p4“3jJU 

0-A 

. j-ua^eI<J,l (jL<-uJ^Ll 4_uLuL>JI 4-lSLJu.U ( jr & 0ji_& ^jl Jl£^I 

ytJj .p_ukl_3J,lj 4 JlUI pi Jiir” r <>1 J^L>. (j-a LIj~ i m a ^]\ Ljjlaj JuS 

(j-a j, i <ijVl L-d-^a-Lll £_a «Lju>*jj)) l_a! <L».j.i jIj 4 ” > <>L oJufc pjL3eIu.uJ 
(jr A 4 Lo ^_L*_4J /44d j, tssr* ,~.tl w £)V 4^_41J_3 j*. I Jl& ^3 (J_4l_jJ J . £C_i,| 

jii j ♦ j ^ jJI Lj| Mil ( j-c LjVI cJr3j_a ( j- d 4 JKL<SlU LtTu-aj . I_Lj3 (^jjlJJI 

L>~Ij 44JLI 1 ~< g> A <^sj < 4HLal_*_a ^j| jj-4-jVl 

L-JIajj l_4jlj 4JLfcLseIlj Lol Jj 4jpQ]l ya 4J <j_4uJj yA-U .il^J V 

JiSj j-l&JI 4_La p 1 *"1 s 1 /Ha j 4 1 1 I ^ 1 ♦ 1 -^s V1 4_3-tfu-c 1 <i ^^ - 1 ~< ^ <-*s1 1 A t a 

Lc. 3j <?|yi3 4 jLuu 4_ij-<-uj>J.l LuLiL ya LLo*l 

. L mi ^L-a c_y.ua I yl £_j_LaIu_4j 1 LlAj . yc Vj 4<U Ju L 1 ISL 1 

Mevagissey ^<iH«»»l3ja yi pentewan yljlii 0-* 

J 1 .1 c.-l£~ p j_j Cjlij . 4 _j_cLj_4 3 Jlj JlC CjLi-btld 411 Vn (Jjjio (Jj 

. LaLxJ Ll^jlj CjjL^ ( j r T<->- ^-LlC. JjLiej .1 4 Mitlj Jltll cillj I 1 • ts> a 
(jl CxJjL>.j 4 4^1 U»’i' (j_c c-jy> 3 ^ JljV y j_La_>. 4 _Lula 4 U3’i J-Lc.j 
3^1 j 3 II 4 \’*c. Co-uj yLc llla^Lxj iylUjlS. y Jlj j_lc .3^lyJI 41-a-r. 
yLlI J_3_b 4pJ 4 j_*_) 4_^1 U»iVI j_LI pJ yjI pi*j 

. 4-j^.yJI 4 i^r r. 3jljL 4 jjJlusI 4-Ial t n\\ 

4«^t ju» LjL^ . 4-u-uL-uVI 1 r,Ul r jj 3^_l^V! 2UUj>J1 4>jla yL>.j 

O-jLSUI jjl Jla (jja 1 43 jK (jt£j iKjj^ajVl 

J U 3 J ^jJ| a 3 j 3 ,“■ ^j| ciilj . i . a VI jjk La <(Ll» a , „ 3\ , ,,j ^jJI 

< 3«^ /11 0 v I jla Jj^Ij . yoj_*JI IJL4 I cjjIjJI j_a 44J jjL>JLl c.<_l.JI 

^jJl^JI ojJlj Lj^t-a U" > ri J V—<L>ol_4_4iJI 4_1_L px.j-j_4_4jjVl 

3j-u^ dil^jlit-d elj Lafcj-y^a VI t 3 >tl |_^j yill di I j L-^_lL_<j VI j 

4iU y^Jll 4JUJI (jl . jlSL^I ^Lj 44 jlI ^L 4 ut-^ aLo- Lj>u pJLJI 
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1 jl mi" i n 


t j^OjVl (J-oLiU J-l_ujVl I(j-c3j^lill (jd (jjj^ll (jjUill 


(jl^. njLojJLi (jj/Ljo.1 4jjJ ^cJU jl 3 JVjJI cjIj jj-oV! 

1 » is>\j Lij^JI i xjJL > . t j-ul I <|~>»VI IjLA jy3 1 *M ui lLLLoj V (j_0-»VI (jl (j-O. 

(jl^. 3 jJl3JI <^1 jJLUj (>yVl t 3 i^/ll jl I jufc ul*-a (jji-Jj .4jj;^>. cr^ 4 jJlj 

jl ‘ *1 j I o' * i i i 4_jl < *1 ... 3 > t j^-33 jc>. i(j-u5L*J! (J->-jLojJI *_ 

i4_oujl < „tl jjG 4r.1 j „Ha ii-Linr . ^r" a ^ n Li t is~t tLj <Luol_i_uJ1 4r.L_uJl y-y-! .-'V~' 

.^j»JI ji-Lo jLojJI jj-Lj (jl (_yjl-j 4j| j-±c- . j-« jV| i 3 i^iill (jjs I j^a 
(jJ Ijjjjj 4£LLo T b j-f-ujVl t 3 >tl j) cdJj . t*lK mi"TLi j »<"i \ jo. (3^ 

william illj^ u i » ^uJj (_ylJI 3 jI£L>JIj . oLoilLi ^ in~_t ^ J \c. jLojJI 
Loj^ . 3 U 3 J I o jjt, ^ ,'^y Aleister Crowley jlj^ j~ uni t jr. Seabroob 
cLulj-JI (_y£. J3 iuLilu-u 3-4J90 cJLjal iCephalu^Jl3jm 3j_jo ^ jl£ 

'>_-.’ "** * " jjpJI j-o 3 -ojI.j 3JU. ^ ojl£j iiGjljjJ Eliza beth Fox-jjj^a 
(JjsHll (_y^ 4 m^S* £>Ll!I ( _ t 3 * JLill I ^ jlf (_, «j M 4jl ^jlj^ Ltj^>.L3 

.i". l^ji j_i£ iSj^Lill L^jcj^La .jjcjJI ( _ r l£. all'll! Sjo-ioll 3_oi9 (_ylr. 
j_joJI_J oUl ( _yj_i^3 I j j II l_JL*_J U , .ill jJije_Lo (_y3 Cl I.~ilc. tilLukJ 

eyJjVl f bVl (> c.ii.^fj . MJ> iJI JlIc ^ JJ C_xl*Jlj 

g.^y-tTuJ (J.u->|J Juu ^yTo. ^Jjv. ^j| Laj ♦ BjLTl<-oVI 4jUj-ljj 

i4 MlUj ^iU. CxlZLlI t5j_C fU . ^L«_uJI J-J^l 


c h t^,] ,jl 4 -LsL.u-u Cj Jl>. L a jjlSj . <LlCj 4jI La^j!j3 I 

L^jjLLcI jLx£.l U>j, ,.t I ^_<_ujVI 

C^Jj-j>o ^_j ^j_c. L_j_^j_jJI 4 j I IJlJJj I JlJJj ciJjjl- 

. 4_LuL^_IaJI j 4_uLoj^ULi <L-ul > m^L lJu^-lII ^Jj Sj_La_u_uJI 


^rP* . j- 1 -ujVI £JJ ^ljji.1 (jj: (jLojJI (jl jJt j»Jl2J,I 

4 j I c, (JJJol Lo VI i_3j_*j V 3 «j j t-i I La .3 «j jUII ^ V-tillj^ ytt> 
j .^1 ■> 1411 $ cjI jl>>VI jj_o i 1 4Llj ; 4 1 Process ^_} Jj t < nII» p < nl ' ^ i > 1 & i 3^ ■ <<I ■ ^11 
La^£j_o VI (jLojJLi 4-uLoujVI CjUjKJI 4jo I n~ Loj .31 i^i~Uj 4 otViiU 
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gjjLJI 


♦ ^-<-ujVI £cJ,| ^ 4jI^ ciJJj i^yC. \l />> Aj i LuL_u_i 2J 

4_AjLjU3 CjVjJLa ^^y-3 »1 J u(V | J-L_S^_*_) L^-J-UijV! j*J,l 

( j-c Zeno j_Ljj <Lj9jLLa jJkjl tCjVjJUl 4>juk JIa J^Ij J-a-*j V 4»j«UIIj 
( jl V «bl .(jjSLj ^ C.t- L> . jl *oj^ ^p - 4-laj>J <J^ (jj^J M 

(jl (3 ^-cj V (j-cj t( jj£j d^p* 6 j^ ‘ 6 j^ ^ ^ > - p 6j^ 

. J) t~. m ^yt 5 4-cu^J £-j_<J I ljufc ^JLl J-aTuu 3 Li^eJL-o] I j I 4 j3jLLoj ♦ 1£j^&ILa 
^ j-A ciJJ j (jl^ (l)i_9 ‘ '&■*£ 3LaJtJLa]l ^ft-U-aJ J-O* : jluLS tiJ^_SfcI<J ^ ^ < till (jl ^U-C 
La JUjL5tlI 4 j 3U r A 4_3jj»U Jl>-JJ V iJ-<_ujVl J*_aU lul^JJ . <( 1J 3 tV( A)) JUJ.I 
J-i£. L 1 U -L tij 4_IjL>J,l £j£. VI (j^J fA-Ijl W^jl J J^- (jl^ I jl 

4 _uaj 2J j^till ljuk t lj^ ^ K m» 11 £Juk <j_AuVI (jjuJj^ <>ljuj (1)1 
(j_A^) » ^Lu-JI jj ^"‘ ‘ “ jL.U>Jl (^£1 LaJuLa ^aJju (j_A-lVl £C_A (jl^ 

IjuA J-A-5 (J-J-3 3 j_<IiLj_A Cu-dJ-tl ^y_A-*-I l—J L- . L -L- U2 1 (j I 4JI jJI ALuiVl 

3^Lcl i^yC. 4_Jj) *< MI A Cu_iL£ 4_A Ju-£i]l (j I (J^aToJU ^j_A jJujj . 4_l 3 jl JulL_uVI 

• Sjtutl j-uuVl £Jtl oLLul 

^yJLiiljj t^-ukLLA ^1 UJj L4II \-<£ ‘^JlI ^^-j-iI^L-AjjjSLa 4JL3J.I ^JUk 
CjLaK (J-3jI ‘ '* jl ♦ I Q < »3 > < <^_AJi^il 3^-^! ‘ La ^I-L^JlA 

-4_3jL_oJI 4J1aVI LlLa-'>o (j\ £)£Lajj Saj^3 a VI j-A La <Ltj.u}j ^jLajJI 3j^l^ 
( n lj_a^-c. Jl£ ^jjiUJI p t\ ♦ a tiUli «^_i5tj^aJI ^L>oVI ^_y^-J^VI 
VI Jl2w 1 ^j-A LaJ . L^ J. 3~ 11 ^LlaI 4 K Ml A <Qij c_jl JJ>JI (((-^JJfcJ)) 

^-SL-uTlj L^jUj ol ‘La e-tjy-uj Ixll IjukU. 4 JjL>JLI 4_jj_>o 4 J dulSj 
^^y-Li ^I U1 l£j j. * m i j -4JjL>JLI (j-A (jl 4_afcj 

«$4_i£. CL^-U La j_A I Juki)) : 1 >Lj12 j_<jjjV| ^J,l <_jL) 
Jl>.| ^j_a La 4_jI ^<kj VI tJjL^JI ljuk 3jU-L Jj_3j I jukj 

4_ uo c j l!I 3jJl 3]| (jJUj 4«(j-AJVI £_aU» ^^LjjVI jl <^> UM(VI 4jjpo <U CLuISj VI 
L^jI (Faculty X) «(j-u£l 4 SHJ,I»^-<jjI t((4^lj-*JI» • I ^Ct 3lUl ^_pJI 

^jISLa 0)\ jiwT (jLaj)) «4_3_t^>>)) <Qij ciijJu ^yH-I! 4 ujjJlII 3jJl3JI lIIIj 4laLt-u-U 
jJjjjL) Cui^I ^3il 4 jj-5cu]I JILa ^>*1 j-a Cjj^J 
Jl-Lc. ^j-u-Lt&j ^y-ujjj .«jujllil 4 _luIjj» 4_jIu^ aJl^IL Arnold Toynbee 
(jK (it L^ju ^pil JM-UVI IvLaLLa 4Is»j_ujjI ^ Mistra \j 1 mi j a 4_*i^ 4 _a^ 
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Lo 4-iLuL>. SLsth tiJjj! jo. i 1821 j»Lc. Lky>.li>.| jjjJI JLijjiJI 

Jj-sVI (_jJLc.-l 1!| jJLi 4 ->■ Itl l£JJj ( _ T a JL^JI (jLSj iCjJls. 

^It-wml (_£>>.! oIjjjjLLo Cl til (jjj L_!jJij La t 3 i^j u M a a .4_bjJ,l 
i Lljl3|j 4JL*j*jy i3Ljth» 3 Ll>JI ^1 (jr u3U,l C(»jj ((jjl » ( _ T ieJjllll JLiiJI ' jj'a 
iLjj_jjSLi 3 3 Li-a- 0JjL> jO aLul 4J Ci 4 _c3jj^s 4-jjSi 3j_ii. j_, tlj 

£JJ V i J-Lasljj (_ya» 4 . .in't I jo. iCr lj^l 4 -J,LjlII J^Li. fjJz 

jPL Laj ij^jj i(jl£ La (Jj i^jjlull ill Jl>.| jja L±!li jl iijJL>J! ! jut 

^JLU LjJjLb jo till lj£Li tiili chesterton jyj ~<.11»~ JUa 

v Lu£Jj i4jjj£ (d =jVl J>3jj • J>aj La jj? jjjl j£Jj 1 U (J. -iVm i 

4_J ^_»_iu-J 1-4 ULt-tTu ■ t"> yjju ((* 4_3_jJl>. 0 Jufc (j I £_4 itlU j 

. 4^111 CjI <>> 4J CjJl^fcJ i_4 1 jLjfcj LLA 1-4jLc. ljj)» mi 

<JlaJ 1 U£ t jiwT ^l£L4J ^>-1 ^jl_4j 3 L^_3 ^ I/>-*-"< , Mj 
(^Li 1 (jylll 4 SLjiSL11 ju £jy>~ 4llj-lL> jJst^>.LL4 

. 34-^JL^JU ' p ^ ^1 1 4~f. LJs I 4 ils A^tl 4 3j_J_U^_lLI j^\ |^LU I 4S111I 

J_4 J MljVl £-1! OjLftJJ L_3_X^ JujL5tI(Jl 4 j>.J LiJj JlJ (j I ^J_4 Lu^Lqj 

4_t*aL>Jt CjVjLjlXI t-dJj JI 4 t 4 -luoL jj 4 JjIjl4 4_<_ujJlI, 1 ^JuuI j .^j- 4 -iVl 
1 g I <nu Mtt I j_lC i4jlajl±jZ}\ jjJl>J1 i j^'^Jxlu-u\ jl 4JLjio 4 ^ mi4 

Jj-iDjjf J4»^ o^j 4JjL*Jll Cn t II*? ‘Cr^^ J -5 ^ Cr^- 

4 ^ *".< ^_<_uj i jl£ . L&£rtj}^ 4^> ? ^ I > iL,^V Lj 3j_u^_J I c < < <i (^1 ^y_Li Lb 

j^uVl ji! ^1 ^>.1 3 j-4 Ji^c. !j t3j_u-sa_Jl oJJt 

tjJLuaJl ^-4 (J^LhILj ^-4 t»LnTuVl » " ^-4 (J_dl_JUJ 

4 lj t mj t Jl^j>J1 4JLujjJ j-cujVI j*-U ♦ mi tl CiaJ 1_4 ^_4 

' t /T I H ^)1 | ^JU 4j^3ll 1 M ,, \ 1 /4 1 t»N I \ i - *-**< , ,, \ 1 ^ 1**< 4\ - d 41 L-N 11 

C-t-OeJLJl ^yj\ I M*vVl 1 JlA ^J.1 .jjLuJI ^ 1^. Jj-tjJl CjL^juJI 

^j-4 ^jj ^Lu -sd till ^Lb till} JjlJj ^aSUaJL 1^*34 j-H-J 

^ i & jJl jl£L11j j*J,I 13 & 03^ Cy^3 ^ujV! ^LjI 

2UUJI 1«^LlulII» jJSjL-o LaI^ iH 4JL>JI jJj. 4~<nil 
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1_Laj-4? 1—L*-a ( j r c. 3j_u-^j J£j ^jLZlsI £_a j_<_uj VI ^eJLi 1 _^_l£ ^^j_jlL_uj 

.^ 5 -util j-a LjJL>- t LtS jJaljJI :4Ha^-a j£. ^yiiej Ju9 j-afVI £-U jj£L 

.edljjVI ^jLc. ^bj jJjJI citi^Vl *jl*i5, ^! Jju>JI j^> J^, liAj 
^J.1 LLlIc . V jy>- (jr Lc .« 1 jJ I» 1 nlr . ^j^j-xj ^jJI j_A j-a^VI 

j-uuVl j-ll *u^J I-j-* d^justj La (^? 4 immediacy <<4-jjj-iil» VI j-^Vl 
jLUl lIILLlCj .4_4_uijtj ^ A «>>j a j_ajVI Lai t^JL*JI <(4 j9Ju -'>"j" 

jL^jJu La^al HJj .c-tjjLlj VLjlS H_jlj_ii*j ( oUKJI 4 >JlA jVI jLajtij 
Lilj 4 « Lt jl9Ij Ijla» JjSt . Jlo^jJI jJsl jJI LuLul LulsIj V ULc t*ljlr. 

VI C« < <m I cr JL_)LuoI J_t-£3La_a jl J_J_C t^y-*JLa? J-i-oLla-} 3 JljLXI ^y-L j.}| 
♦ ^-Llc. JlLa i(^j^>*l «CjL-sx>*L)) 

^jJI ^^y-uLi,! jl 3 < 1 jl jj L ,,. tl dJj^lj^ a LSI CxjlLsIujjI IjL 

.j“\-a- t JI ^^l JLa-tLII j_a t4_u_Ali 4_uHJi JjLj i_3j_4jj_ 3 t^JLu-sDjj JjL>*l 
Lilljjl iJ yJL Lu^jI IjjL j^3 (_s j) < t4_u jJI ^jl^j ^j_ 33 jl »^<L~, cl<-& LIj 
jl * Juu Cj Jlscj ^Llu tjr £ 3jjLa]| jLt>J| 4j^_*_a jTt-u cd L~ , ,.l l_3_^ 

4 a mi 3!I J-jj 4,294,967,297 .ijutil jl 4jj-*_a j^jJj£ <>lj»j gUalLuil ul^ 
4_ljjJI j_a ^ 3 - 2 j ^j 3j jLj L-<-uI j-L a ^i£.-«^SLj)) j_a-jVL . 64 I ^-L. 

V IjlA jL> ^yDjUsu .4jUVI t_jj_us «iLL_u_lj ((^J^i ^j-a ^ t^> m 1» iBjicLuaJI 

HjSLIj - {J • Z" ‘ '■ \I o A j ^ *j" (jl (j^L-» <—Ijj-al^ (J!j^ 

t . j_4-u_jVl ^J.1 JijJl^. j-^Laj CxJjLa LLjV VI Jl J^-tdl I JlA JL-UJ V 

La 1 <<oV mi jl Lo^l3_a JjJLa CjjLtJ J-lJllII ^ a" jl *j-«VI J-^lj j^La^ 
(__sVT ^_a-^>o jl IjLjfcLw JjLr " < (i 9ciLKi J_*_3 _j jl dll Jl_j_ 3_1,I j_a jl ^|j 

jVj . L^jIc CjVLalb^V! j^jL jjjU" JjLtlijj La^ 43 j^L>JI ((CjLaLoVI)) 

^Jl J-iju-u V^_aI J i ,,,11 jj Jj^j .oVLa^VI j_a I Jj>- 3^_u^ jAjjL l£II_La 

,«J «^4l j-sL j_ajVI j*J,l jl I_La .4_> J-uTJI 

jl t umiLj LjIjj . jVI L^JI liL-oj La^ 4_5ej>JI JjL>.I 

jl j-^-aJ (^jJI jLajJI j_a ^J-til LLL *J^Lj 4 >L.jj (^jJI (jr ULUj «jLajJI)) 
. (jr nLla 1 L-%. jLajJI I JJt . zyme «^j» J^j * jLajJLI 4JL» LLtCLLu-a 4_j jjLuJ 
j_aj CjIjl^V cLsLaj I Process 3 jjJ > tl 4_j_ail j-A lLILlA L3jv CjJlscj Laj 
4x.L_4j JjtiJLi jLajJI . 3jjj-u_u 4 jI a c. j, h Mill j-C. a^-ll CjjL5t3j jl 0_l*JI 
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.< % ^LajJI {j-a Jl^Ij c-tjL>. <j-a jj£lj Jj-£L«JlJ1 3^ 

< 3 ^^Mj (jl 3 <31 2 j^-u-oJI <LjJL^C ^^>0 t^-lLaJ! uqs-*** 3t» C-t-uJ 3 ^ Lu_u! j^*j 
^yjlSJLl«£_c^j_allI» l j r A 3jl«L>JI ^jjukJI llUj <3 ^JL*JI ^ji 3 3^- Ljj-c>oj 
*JL*JI LJI 0^* 1-aLa^ 3^ 3 ^ «KantlaJl£» ^jl£j .^^LajJIJ 
£)L>*jj L^Jl (jjJLc 4 j U M-^LJI cjVjJU! categories «cj^jJLa» 

A(^-uj 3 ^ (Jj ^ 0 2 >jUfiJ 4 lL1AjI 33 a 1 ^ 4jjj-jJ.ll oljLlaJJl £)_a (jLjj^e_<_u 
. LcvUtAl La^jju La^(jLa)Jlj £)l£JJ 1 Jufc .(jl^jVlj LljjJI <-_jjX,! 3 ! 4>1j3 

1 J)-^—aj t j^ :^-t-ul_<_uVI 31 Uj 4L-t_oej V 4l£ I J_<4> 
^_JL*J1 j_u_u_4iljl ♦ Jlsu CjJljsij 3^-H 3jj)j_u_4jJ 1 4 - ilaJU (_£? '3 > 3~ , ,.1,1 ^jLajJLi 
.<(CjLaL>J^LI 3^ /^I -vV' jjJljjJI 4 LJjT 4jJ 1 Ljj-j/1 (^jJl cill j j_A 

3^ IJ-^ 6 ^ 3 3> 7 ^ J-^ 3 _ J3*-* 3^ 0 -* 

( j-£- 1 M M( V 4_jV dJJj 4^ g Ul 1 Jufc 4 U MilJJ SjjLaJl jLj>J1 JuJl>*j 

4-^j ~ mi 1.1 jLjj>J! j_j_a->- 1 1"* 3^' 3 J3*11 CjLJlSLaVLj 4-4^3licjj 43 Ij> nil 

J)l 3^-4J V 1 Jl_A <jt cJLJj! 4_jj^c 3J1 4j_al <j-a 3^ 1 ag aj .3 3 (3 

S. G. 3 j^u . ^. (j-u <—sjjjlU 31 < m3 >11 d^>.LJI (J 3>*1 . j j > n3~tl jjfc jjjSj 

3>j-j u i j 3-j j_a telepathy j_LjLi*_jJI ^ 1 r. c_ijLseJJl ^ 4L_oL_u Soal 
. 4 jjt^ f> CjJu ^jLuJI ^jV 3^ ^3^ 6^^^ Ljojj-^Ij 4Basil Shackleton jjlKLtj 
J)L^ J_3_S :^-a ^(jy-uj J)-C. <"« 3 mi^ ^jlUil 4 jjjjJl 1 3jiaJJl J)I j_lc 
^ 3 j r (i 31 4-JU1 4 ILL 3 I ^j^lj^Jl Jilj-iVl 3i>k 3 3^ o-a^^f 

:CjUlj_iJtiI ljj_4-£3 CjL a 1 I^i iUj ;3 J f* • »1 oW J^G J^j « jLllvVI 1 ^jlr. 

jl^ jilt 3L^a 4_aJ Jju a] £)V1j .ciJJj 3^^-*^ Laj *.CjiL^Ijjj 4j Ji^j j-a->- 
^jJl) J)jlKLG 312 j 4 ^Jjjvj jLa->* 3 jjj-sd 1 ^jlr, 4 J 3 LL 2 J t 3 mi^ 3j^ J)I 

3 JlSjJII 3 a 3 jSLj 41^.3 4^1jj 3jjjj3 L^jI (3jjL>JL! 3jjsej>J 1 (3 o- u -k c ^ 
3-4^jj JlSj . 4^1jj (jJ)I 3 j^u 1 ^ he. i ti ji^»j 1 a 3lil 4 jJLlI1 4 ILL 3 I 
Charles CjjLj jJjL^j J. B. Rhine •<- r J 3^-‘- d l (jjjjj« 

. 4 ijLx_a ^jLJ 3! ...Tart 

3 j 3" Mill ^3LLaIu_ul cl J > m4 : 4_u_uL_u! 4 3j3^ 4_>-1 jj l_ul£j jJuj 1 JlSLaj 

1 a*-3 > 3"r,, 3 1 3^U1 3^jJl 331 - 3 ^L> CjJl^j 4jI_£ 4(3«J ^ {*! ^1^-a 
3 dU. tiiLofc : 4-Sfc-ijfc-t^2» «4ilSJl)) 4 jj to)11 ^jJdjj 
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. p^-j-uuVI £cJ, 1 j-l_u_o '3a- 4_J Lj^itJ La_j^ 

SjLjI <^-3 J 3 I ' IJ-A p_A L;r JLu La j_tuJ ^ (3-^5 6' p^-^-1' p-* pl^J 
t LojLl/ oj^j JlS JjlUJl I JJt JLa . Lu_ul3 >. ' JuJl>*j prtjj JjL^xa 

j^&j' al ,,. itiJJj \1 «>»aj . 4 jLl1] 1 a < nLv pjSL p! <■">' 
j_a' jib ^JL.)) Edmund Husserl jLj_a_}J c_sLl£ j V hi p-* 

ThePhenomenology of Internal Time Consciousness ((pLa^-IL pl^Ll! ^yCjJI 

^jIjJIj o' ^J-daj-U-J pj a~ $ J o-ajJ' 4 j > MflL J <^4^1 p-A qj^j < nj 

pl-pL&j-^I' ^ JJ Jj-i-ajJ' J ju m 3 114 tcilli p-A J , mu?*iIj 

L« > L lLII—LA o' ' *4jLjJ o_a Li£j^ 4_uiaJi]' p_A j_>J' ' Jl& 
^Li]' (, h ts> ill j tVn o' L-lIc. ^AJ-pl_AjJLI j-4-4jjV' Ltit-A 

-4-Lula <__3jo_L LuSLaj L^jI j JlxJ 4_t-Oe.»J' 3 j_aJ' cilia :4 JjLlI' p-* 

- |J J /..!.'< j-U-Jl p-A 

The case agai-«j-)3>. juls a ^ ^!L j_& <_jjJL_uV' £_j Jlj ljIj^ 

nst JonespLuLta 03a* -*JL& * John Vyvyan p£- La-a'ju>J pLutaLfL pLdL>. 
((^,-usU' ^p\ Wm>l» 4 xjLlI'j J-loTu-u-U ^p\ L~m J j? Qj-lLJ') retrocognition. 
^j-uo3 J 4_aLla L^'j Q-ol-A-tiuJ' 4-A-t-ul p_u_AJ plt-T^ ^yljVI 4_IL>J' La! 

lLLl>iJ 3!j_aI 4Q^ml Vj_LA 4 LlL l > - LdJjia : LjJLLajJ (_y3 L ♦ J l L> 'jJa_LA L-4J3 C 
CjLlxSj CjLc Jjla pjJujj ^JLvj 4 j^Ljj L^J ^s>~ q L m L^ILu'j a ijjLt! ^_jVL Ljjj 
j-Ia.il' pl^ .. 4aMaj .La^L LlKj tSjLLa pj , nl^aej 4 _uJla 

aJLjia (jr ^ a_uujL>. pl£j 4 4 j^Ij jcl juuj .^3x^3 ]' 4jLL N <^3a 
cilli ^JLlajj a , „ A\ Jl>.j LlAj * jLl>J' J'j u < nV 4lbj^l Cxa^jj 4 Lajj 

^LdajVI ^_y£j 1^ > ^LuiuVl ojLl^j t^^jJa^Lfu La^ 4 LaLa_j plj pjjJ' cilUjI 

(^jJI George Gissing ^Iluld. jjJL pljuTt^ 4_uLJ' aJL>J! La! 

pxjjl^ 4 jLu' p! Juuj . LJLlajJ Crotone pjjj^ ^_y^>d' 4 IuLud! 

p-A 41 Mil m( ^!j 44 j a <^3 4jj_xaj ^jj 3! <<4jj_uaj 4_<_u3IA aJL>.)) 

CI4-LS&J 4p_LS^ isssTt\ j3xaJI 4>J-A cJiu-aj J^j ^yjLajjJI ^cjjLJ! j j > 11 

mi i^\ ^Jijlj-J ^aJ 4 1 n<n ^ m 1 Mj'v. pi j-tc L4J3LJ Luk 41 aL^Uj'jj jJuuj 
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d<_<-u—ijj ijojllil (jfA 4_ul£ 1 j JlAL tfu-a-La ^lc.-JukLtiu Jg0 4jI 

O-a (jr-'J —y ** ^ 4 Lj_»_sIj 1 \ j u i JlU-i 3 jj) i,MI (jl)) . 4_JLp» JJ-<^ 

J^LLal 4 * j A \ c. VI 4_3j_cl V ^JLc ?.LLj J- L - t -j (jl *3jJa 4 jLjj *^tV< > nj 
♦ JL^LII 4jLc. }Ul£ JjJtjJ -iJL5CJJ B^jLlLo 
ej3j^Lajfj^ . VLp. j£L 4 jI IjLkjj ^ititL I j m> (j-uJ 
L^iSLijl ^Ull 4 j^_i jtll 4 jjj Jliil t < a ^yA£.j-^_Lu_u_o- 4_)l jj 3alj3 ^^3 ^j_aLuj! 

«ijjj» £-* L^Lal j-4>-jj3jj£ (^IsLi 43j3j-ll j-a jrt-3lV JLjjLk 

3jj mil ( _ r a 4jja>o» (_jL£ ( _ r a ^ m i "'ty SLaj j£, wells jJbj -ur-daLall 

^jjJI ajub jl&LSi j!,^j3-Ex peri menlin autobiography-#aLG I jtll 

^jJI-jLuL^ jj^. L»£-d-£G (JSLi (Jj-oIj .siijll ,jilj3 ( _ r l£. jji.1 3 jjs 
' ". 11 u-Lc. 4a.L»JI jl till j . I & Aj-x^a Cail£ L^jl jK <" i nl 

.jIJ jj^j cAj^ 0 d ?" 1 "' Vlj 1 (jhJ>. (_jjUGj till j£j i4-jjjjL>. ^sJLcj IjjSjj 

. (1971) «43^1». Ja j^l 4*111 j*. cAi>^ cd*3 jbUj 

ij»lj£.l 4 jujLi ldllj (Jj3 ^ , s*Z\\ jjj| (^3 »j j 311 1 JL& CUjs JlX~ i »1 ( _ T i)l j_j£. 

L_uL_J jjjj-The Philosophers Stone aaLL^jLill j-xx» Iga ...I 4 jIjj ^ dllij 
O-Gsjiial 4 j1jj11 oSJt ( _ y 3j • »^,'3«ll jLajJl j 3 , .,11» ^c. 3j£LUI tfJ-A Jja. 
till j-Lo. jjSf («Jj) jG.1 (jj# Pre-Frontal lobes jj^LaVl ^311 jl 

La Jjtj (jlz. jLLajjjj (jjjijVI ^-llj (j^^l £-U (jja (J^ 4 j j»jGj (_£Jl 1I JJd-II 
^J-U jLa 43jjiL aLSl Wordsworth dlijjjjjj JJ-sui >:4_jj ».nlI» SjjjcllLi 
JJljJ Jls-I (JJ3 La . «(_gjl a i nil alj/3itL A « 31~ a djl^)) JjJLsJlj 4 SLjV|j 
l_3j-jlj LuSLIj ' A $ >-*■ 11 (jx_aLaVl j* .-^3lt JJL>ill w 3 j 3-w11 ^o^JlII ( jj3 JX-3- 1 
13j3U La^Lo.1 ilh-a-l't Lula jJLil! t 31 ~Uj jl i.o3ll jl jm> (_jL^sj j-e>. 431 
j-aVlj J Lila Vl Lai . A td 1j_j | ^ 4 j| 1 j_c La_j i43jLlajl 4j|d I ^ 

•.aLSjJI (_y3 La-dalj Llajjjk i- ij i h_i jx i^i3ll jaj-A i_3Jj jl jl j «i*v»11 (_yl^. 
j£La-iI .^11 (j-3 4 ^ i-»■ 11 jusLaVI jw .^\3ll jjxjj-" i ,ij JLalaVI jl tfllata I JL&J 
jl jd>. (_ T lc, i«4GjLl3s_ij *s-lasJI 4^.jjj» JLilaVI j » «~tij I jU, Ijuk j 1 ^ 3 i j| 
4j_ojLa-a j^, lj^^ J3 jjJLduljJI jl ^ It a j4_'l_3 juHjI ^aJLc, ^3 jjdu_utj jxjtJLdl 
.^J.1 (^3 4 ^ ,->■ 11 j-uusLaV! jx »^<3lt 4_dLt_t3t3j 1 4jj ill ^j^JI 4 3jtXj 
l^-i j-SLaa j_a-Ll 4 j I a c. alj^>-l Ci iFjilal «4-3jjjLill ja*a-» 4jIjj (jt^j 
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oJJt, fid (_£jpd ^j_a J£j .« L^jjLdaJj 4^jLpJL! ^.aLaVI (j\juaJd\ <Lcjj» jl_ijd_<_ul 

LuL t lj_u_c t l_p> ^JL*JI j_u^sj II Revelation * ^Xll ^j_a ^» mm 4_Jlo_*JI 
.fdljJI «jjtuJU* LlSLa <4jL^ L* ^1 

-j,<-gjV1 jcJ.1 4 _j Juaa^lj i^^LSjdl ^jafcjJI £)l j_& Lafc <_y_<_uL<_uVI (jIppJlj 
4_ALa2lL ^ul i m'xI !jj4 1 gt^wLaaj Lgj i _ r C.jJI 3j}L 4 _l1 c^uuha 4_j1c 

CjI Jadjui i^Jul^uj (jl LLJ I II ^jLjjju t's> 4_u^LiaJI^ 3_}^LJ1 <j| ).' r *C-t-udlj 

LaLall *ljj iy&-± jdl jjl 4 La (jj-ujJu LdSLlj t3jui»ljJI SLpJI 

(j-ul < M^.yi Luj^o. cdL Uj .4 jJljj-5co]I 

c « i < ii j La ^Ic 4_al_A 4jj_Ajp 4£di LpeJjJu V^_il (. < < <ij ^Lu_u_<JI I Jub 

^j_>o (_ydJI 4_pJjpJI 4_tlaj»Jlj ^IjJ LpeJjJu LjLu-uJ (_y_ajdl 

L£.La ^LjLa L-ul < m^I Jpjjj 4 ^jLl4.m,III I JJt ^JLju jcJ.1 ^3 4_^jpJI 
.<_yjLujVl J^pjll (j-« 

(j-ujJL>. *;1 _lj I £_3j ^jJI Mill ciUl SbljjJI 4jjjj>JJ JukLaJLl <j_aj 

(J-aLUJI ^j_a Jl*j O-ilj-jJI 4 jj _uv I 4_jjLaj^LJI £j-a (j_uLu^»^M 

a_jJLc (jL^ La-c (J_<_ul£d Lt-aTu a , ,,^\ jtl ,,. Sjjjp a~ <>» a 

tt_jljpJI 4 jI 3L?t3 ciljjt jij m m*v mi j. <^r. 4_3 jJl>JI ^Jufc jJa_La 

aLLl (j! Jljj-J Lgj Lal_4J 4- u -d £)! (j^-4^ 4SJJLI 4j jJ (jij 

(jL-aj^l jjl-LaLd Lip l^_al 4-I-uoL uj I t Jl^oULI Ijl^I 

^ Jl_A (jL^ 4 _jL*JLI 4_S_j_a_*JI 4_uSLa]l ^j-a 4JL>. c < *>< n n (jl ^1 LImiI LI 

^jU ^L L y_cj w I ^ c-t-L^ <_d_!j j_aj .4-jLp^LI aJLll ^_u-^3 L-Lop 4lL_uVI 

tillj j_a V i4_uiL_La 4 a_j_lLj ^ < <m ^ jy ILll JjL-uII j_a <L J-aL*aJ «3j_u-pJI» 

Jl!UI <Lc^L» cjLujpj cj^La^dj ^ylc. (__£j L r< ^uJI 

(J^jpSLlI SjipJI ^a-(-uLj 3^Lc i _y_)j_Litj (j 1 3j_u-piJI mi^ ^> tij V 

.(^jjLit c-d^ g^pjJI ^j-a ^yj J^slla :3 jjL^- c KJ 
£(_y—d/ ^y^ j C-jlj ) p I I (jl ^yd IJU t4_Il_t_U_ll (_yis Cjj^d LaJ_lc.^ 

« £(_y_IuJ I» Ijlj^j «4 3j a t II 4 < mII Jlo- u ‘-^ >, I I (JJj-Lj 4^jju 

C) 6 <-\\s (jLL^jaj jj < -v«j Lg-ta LlT L^ldi^Lj ^yd]| 3j£L3il ^jjSd ^jl t J_glL>J,l 

♦ CjLajHI (j-* <>l_LLa V j JlS ^yJL ^jlbej ^Lil ^jLj jj) t Mill (_y_Lc! > «3 >11 
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Ijjia L£ jjj tCjLc^mi 4>JL& ^ 1 JOtTu-u 1 L(i ^_UJ lLUTlAJ LljLjJ 

_L<& 13 _jJ I ja 4 ^. j^jsea lL! Lu*j 4 »4 ^ ins*/ 11 1 11 j iS" | ^ U . L^a JotUxja La 

Joar > n~ CjLcj-oojJLI jV IjlA jj£a j' Ja}L3-djj£ 4a Lj 4 » r 3 U 4 _ujj- 5 cI 1 ]I 
Jar < <n Lc>* local jl ^>Ljl 3 1 #U%^V La I j_lC . L^J CjJu>. La J£ La joea ^J-C. 
CaL£ LjI 4a! 4 Jaaw^la j! ^ju-a 4USrII oJufc JU£j . Ill CjJux La J£ Laal 
L^aJatTu-uJ jl , m < V l_al_£ 4 L^aJI JxojUil «^jLs~,,. < ^HJI CjLajJljlJ.1 3ju& 
J j i in ^jJLcj) 1 r I -v I Ja ^yoJI CjLajJLjlU 4aijj9J 4 jl>. I ja 1 t -v Ijoj *^l 
1 % y mi <_9jju V jLxjaVI I Jufc jl£j 4 4_Llajt_A 3 jLu_4j laLdl Cc^dj Lil 4 Jlai! 
|<gc-ia jo>j_a 4jJlI jl^ jJ IjavLc. L^ala I < ,,. 4a lj 4 Cj I j Lad I j£. 

CjLaj) I * a ^1\ ^LbtJ 4al JotlLal ^jU~ < >n (j I Jj^ 4a V cillj 4 Cj 1 j 1 ji m 11 j£, 
ja ^^yifcLu-A^LII jJaJI I Jl^j jSLIj (4ota JoJj Cj 1 j 1 j < o II jc. 4 -Lula 4_u_uL_u I 
4 LtL>.l J ^IJIaMJI jJlSJI I Ji$j 4jj <fh 4 Li>-jL>. Juvjj ^^lll CjLajLlU 

. LajJa Jl Jm-u J£ j-C. 4aL>.^U 4-u-u L_u VI CjlajjjdaJI dJlaa 
jjfc ((^^^jjiLjjVI jLUVI)) ljuk jl ja Jlj^*VI ja JIo&j Jl^LLa jaC. cJjla 
j-a 0 3 J « mjJ. Cj Jaw LL-uli j i n 33 j I-JLUI Jji t m <_ r lc.-j£LAJ ulj^ . 4aL>.VI 
jo^LILa ciLsj I jaLc. oj-kj-u a La I-Mark B redin ^Joja iJJjLa La ju.a I 
4ala 4^r\_aj Slast^ (J-a^I JlS^ Sjajj Ja_a Jjjla Oj-^y I 3jlj • n ) JjIII ^j-a 

3jL_a_u jjLot_Ia t_Sj_«_u JlIc. (^j 4ailail 4_aI jjjjJ,I BjLufl J_Lc 

^ic Caja (j I Q-l» JI jj_A ^jl£j L_aL>JI ^j_A ^jjLuja jJa_4-ajj a I j-asVI 3ja>. I 

Ja_cj . 1 *m mi Joj 4^aj 4 3jJl*J,I jj>.jI» :^Lal^ JjL^JI <_3a£ 

dasJa-olj 4 ^_a->-VI a j-tail 3ja>. I 3jLu_u oJLfcL>a 4aJLlII 4 _uj_loJI jjj_I,l Sjluail 
^U'v-1 (^jJI u • M^nll <^]|jjVI i jja L>^_ta Ijuk (jj^l ..^jjLujj c-alatj 
Jl^L) JaLtxtJI 4 4_<_!_*_a 4_c.j_4.4a «^Ijjojj^» ja 3j_>.^fI g>jL li-u calja^la 

Sja^>-VI a j <<MI ^1 3 jI_4oiVI 4_j CxJjj>a ^jJI 4 t^^lll J < a jaaaJI 
44jLiii Lo-ja.4.4i.Aj LuCla jl^ jjJaja j I jjfc Jjaaila Laeaalj J Jl^j La 


Cal£j . 4 Ja1i1a cJIjLa 4_<_uIjjv CaL£-4 _ui_u_uj_a 4Jl3ow 4^'j-t-tTuI Jua 44aSLlj 

4L4 I ^ CjLajJLla ja 4Sda3 La JSa ^^ajall jll (JjaSLJI Sj^L^JI 4J^?I 

jl ^jLi"i mi j jL£ 4^3 jaj 4 1 ^ I a r. (^jJI ^Ltail jajl JlS 

.4aj_4_4ii! 4JUJI djJa V <_pil 4^jadl CjLcjaaja 


SIS 




£jjUII j*c o^l 


:(*»••*) **1^1 

^-jLTl^Ij ^Jl » 1 Mil ^LJjIj 4<(4^IjjlJI» t^yz CLlLjjS Jlju tilli 

ciliii J_aLc <- ‘ i ( M l CjJuiaj Lijj 4K Mill ^jl 1 £jJuC Ci^tj-us! t((jlj_4_ul» 

C M^r~ I It") C-<jl£> 3l if. 1 t Ml tiVl L ua£L ^ajirl < «l (j I yz 4j| mh^I q\ 

4i£ I JlA (jr jJL*j>. 4 _cjJl 3JI jjie-t-iaJI 4 3U ra 4_jlcl_3j 3 j_3j 

(j_C (j_4jVl L-ku-aJil ^ jJI (( 13! Mil )) I JL& l^jyjLa » I Jufc 

J^*ljJI jLuJsl J^jJI ciJJj 4j ^Lj9 ^Jill J^jlIL ^-^L^ T lAI JuljJ La£ . jcJll 
^Ijiit^ol yuji jlcLSiII ^jj-ual^ Ju^£. tTom Lethbridge 

g~iM <«)! 14_LaLi/ c_jjL*j J » j*4.4_3ilL>JLl _}|Ijll yC. Lb&J f \ i n i (iVI Jj JuuJI 

t i_ULc 4_3j)j_*_4 3_>Lc J_c-4_3init_c JIjIsLj-v-JjLjcjj JjJujJI (jl ^JkJj_u_J 

0jj^s_a cl^* -J3^ ‘—3 j_<_u ^_&La i y*', a ^ Jlj 4_uo j_j 14 4JV J J_u (jl 

£)l 4_i-sD^j 25 4_Jj_U ^jJl_lj £)! tJLaj-II 3^ 4j^3 CjIjjJ 

yc. Ijufc Jl^I (jl Juu ^-jLjj-tlJ <j I j-jlC. ♦ jJ VI ^jjjLA _i(j-c. 1 3 

-t—i^Lselb (jl (j£L$J (JJ JuLlII (jI t 3 ,^r>Ci 4-tTu-AjJI 4luLt-o |-^Lujlj ^xIdj 

j-lIlC. 4_Jj_U ^jJl-Lj (jl I tjlS^VIj j-cLoJ.1 j_c-(j^_3_Lll (j_« <L^jJlII ^j-oiiL 
4Jjla Vj Juj ^ji t c-jLuToiI ^ I J>j3-Il l-IjLseUj CjLt-^j 

I jl»j ♦ j-3-uoVI (jjlIL» (j-ol < ti^yi ^ jl jU-^JL jj t Mill c_jjL?c3j 4_us^j 29 

g. Ll-LTl-(-u ' a oJljlZ 131 L^jJ^Li I 33j_^Llaj . U ,";J IJL* jjf 

jjjljjL^ ij\ J5i 11 I (jl ijJjLtll Li^LLo Ijjs! Ijuk JJljJ Jl3 .lLijIj^>JI 

(3^3 tjj J Cl ij ^jL^j (_yi£. uj)~ •> jJ £(_3-ii 1^1 

dJI *\ ,~| iJoad « ~ 1 mVI i_i_La3j .(jlsjVI (j^o ajl«All d ^Uit I 

JajljjeJLI 1 jS}a jL&Li Brains Trust ((Jj^jlI! ^oUj_i (jr s- 

.JjI Jl>JI lilts I gjlf, (JJ5 cJjjl dlajjjs. jl^jVI Jjl Jl>. J£ 4^JlJ u <^iii~n 
jl III a 3-3JU ^r~n «Bill Le-wiSjj-uJjJ J-^x J-&> ila-jlj^je_Ll 1 j 3 < a CjjIj i3j 

. ^ d i a ,, ij ^ l*i 1 l*i 1 p i ii j 'i* Cdd d-tHa-d dl_La 6 j Ain La 

3-11lilli ^C. (_|3 j V 3j-aLIaj UjUd-a Cm mi a I 3 1*. 3Sll JulC.j 

^yuusjS 3 I -a* mi M Cj"i?L>J! ,j^a ciilj mi c. till i g 3 .«3 j i^i V Mill (j.* 

al_J^* d^>*J)) i—ild^ 1 g3 i^>j (j3ll dji.oV Mill Ijl m~i‘ il Cjl j i**vir Mill a j-it J-aujI 
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^ i hgn ll Lf0i o^jJI 


«jlj-t^il)) .«The Three Faces of Eve 4 _j^LU! 

. j i ^ >• jjj C- ‘ a LeuJJ c >G.t.uJjiJ 4 jIj^. I Jl& ^yC. V ^ylll CjVUJI 

2UU* Cjlojlgj Flora schreiber Ijjlh 4IAJJJL Sybil«J T o_u_u» (_jL£ 

-4 aj3M 4j ts~\hr nill q I ciU j .((^jl Uj Mill q njhtl)) £yC. 4^j JlS CjLjISL^_j 4_uH/I 

. 4-ljj-c a | <.^4-,~, Jsti] t ^-«-u_>J I (j-o 3 L?e_9 fjJil I I AJt 1 

La j^SH V (Ij^i jl C-JL^ L^jpa t((4 -^-l3-U 4j t^>V Mill)) Jjju LaJu£.j 


. 3jH 3JI cillj J}L>* CjJl>. 

IlII ciJJj £)l jjfc CjVL>JI ^JlA Jla La (jl 

t4_4_3JI ^ j-Sl (jj^j O-jJtJ 1IjJutA Lj JlC.L-^j Lujjj £_jjj 4jjLuJ.I 

((4_^_j_HI 4_u-iait_tla] 1» QjSjj) ♦ ilLJljJ IjSLaj 14_aJiij 4 _JLj 0 jjs JjsVIj 

<—3jju «4^3JI»4 j<,o V mi tcilli ^j-C <>i^j (^JLoJI ( h isiY/a ^ 3_}Lc 

La-C. cJijju 4 _jJLJI 4_u^3t_tllJ I j t l_^3_>ij CjLu^3c_GjJ I 

L^_u^it_j La VI <_3 j_slj V ^LUI 4j ts>br mi (jl C-tJJtJ 4 _lU_*JI 

.(JfiljTc^ 

CjVUJI I 4 a^ a 4 Ltiajl ^ m34jIL<-uIj 


j (jja-jj, a I 1 CjLUj a] jj^j Lljjl 




Ju9j-4JL>Jt oJJt Jla ^j-a ^yjLu Yung jj 4-L»l dLl£ tJLJ,! Jjj t n ^ylcj 
3lj-al LajLLc. «4_a_3JI» 4 j V mi C-ulS - iiU3 j_aj t 4_3_Alj_a 3lH^ C_ul^ 
. SlluaJI ciJJj CjI j n 11 j '“■'f' J^VI ^ylc--1 t)r Juj_j *4_3tuIaLj 

4lj,l_JI «^j-3il CjLjj» Lr^l ^^jl 1973 ^Lc 

SjJuLla CjLu-iait_J/ jjLj-a->- l_u I | 3^_j_uaaj C.c>.j l- ( J-a-*J' ^LfcjVlj 

CjIj ts~)'Z- Mill V 4(jl^jVl_J £JL4-U 4jj.tl.JI CjLoISJI C^jI£” (jl J t Lu_u i_t_u T 

CjLjjj)) {jt £>j .(JjljJLj Ijul L^jlSLa ^j-a 4 ajall 4_u^aJt_tlJI j_iitj L^_t^ ^jj>.VI 

^j_a 1jJ l£ L-t-cuT^t ^jl t->" , ■'T ^JjI t^yluL-tal ^ylJI « 

.(( LjJL*JI UVI)) (j-a Lc^j i j r A ^epUMA 4j! JJljJ La ^.Lc.Ju^uL 

lil La-C.J t« Li*JI ^yjl^jj)) ^j-a JJlC. Jj l < < ~J 1 ^1 I JJt> ^ u <>i4 Ij 

^j - aSLj J 1 3" mi 1,1 c^M tv") < ,.l ^JlLa-^jUJI jI^jjjI ^j^ju 
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gjjLJI jofi a b>j}\ 


L^-^l I AJ J 3 ♦ tl |j| La£. / jl <>V«4>1 < j| (^^lcVl t n U 

l_A^ cr i^Vl JJJL^ail 4_A_<lj| ^J3 Lg. Jl^Tu-u-C dj 11} ^ 1 < «<C1 A Jli | I 

V ^ 1 f. VI jj ♦ mi tl 4_Sla_La (JJLc Ij-^lscTJ I jj)» mi It LuJ 4_j_u JJiaJI l±Ha-J 
aJL_u» (_)-aL^JI lQJ *^ (jl 3^-£3 ♦ jJ-*-tTa]I Coo La ciJjJu V La-Lla 4^jJu 
.^jILcuIl tillj J^jljlaJI JJlaIu ( _ ;r 2wJJ ^Vl jl CjIjJlII 
I 4J ^-<-tiT(J ^1 4:9 jJI j_u_u_all 4_1 jLa-A 4jjJoj 4-C. 1 j ts~> ^£i ^JlJ^_u_jJ 
4JLl<_uVI jl_a iJT i^. <_jIjj>JI L-Sj-iu J2 a]I (jj* IjU mi l^LLa ^jl :4 _Ijjlu 

^ll^llLl I jLjfc JJl_UJ .J»J,LlA J_lC (Jjj-U (j-£- VI L^JL-USJJ J-J-L^Iu-UJ V 4a£LIj 

< k 1 ^ 1 11 £)j£a Ju9 .«^1^VI jj)» Mill JJiaj»4_La i(j-^VI j*J,l 1 * 4-i_tTu I 
Ij_a JiLl, ,j[£ ^jl I c. VI jj»Mill (JJLc ((j. <7**i mi a» jjfc Ixj jlIc. ^j-cjVI ^^ai 

* 

^L^i/Vt ^ 4 Im, Im, LaL l- v! -g- > o^J 

l_i j-Lt-u I j_<_u ^j_u_jJ » I Jufc ^jl <Jj_3j La I ^_lC ♦ LuLo* 3^-Lt.u.a ^_aJlL>JL I 

( _ JT _3 L»La Vja>a (jjaiau (J_uLlII ^ojlj SLL>. ( jr &I .(u_Laoti claJu>J1 

J ^1 ‘3jl_u_u ^^9 SjLj^JI 4 l^rf. aIjj (jj 1 nl^ej 4 j 1^1 V Mill 

^jJI **• »~<Hj . ^ < ny. C-cSLLaj j-y-^> ^Lojj 3l^a>. ^a^l lO^*I (< Lj|j» 

<( I li jj>» L_A)) (1 ^ mi <? ') jl) 4 I H£l) JL5CJ kX£ 3j-a JjV L-oJI 4_<_ujLa_ 4 ^ JlOJ 

^ 1 ,^> 1 L 4 J 4 /^Lkjl 4 _l>..jJ^j_lII L^_u^l^c I L 4 ]J 4 jlr. l ~\j * •• I CjI Ja 

r^ij . L;-<Jj-C. (jj-IJ I-3J < M a 4 1 Mfl'l (j-0 LSjIj SLstS (^r j l^l~l jl) 

j»Vl jj-o Lc.jj L^ii-ljLi ^jl ^« Ml' (j^>- 3j^o (JjV IglnU (j !>i~i->Ji (_yill 

I Ljl^J JL9 Lijl (_y3 ^ j’s 3~tl ^I IjLA 

4_j_ll_ll_lJI JJjkjJI dJjG (JlLa CliVj I 11 ( _ y 3 U a idsljjJI (JJS 4lol^ 5 I I ill I II 
y J ts>~ jjJ (_ylll! 3?j_Uj i^r~3"l! cLjjj/LlU dla^till y tVl i~ ‘c3J_4^ Cy 3 3 ^.J > 1^1 U 
y . | Jlj| t Lo-Vl joJLc. (Ji. Jj (jtj 4 -L£sL»iJI dll jJI dUtlt r c < n~i . I Jell Lai 

l_jl^. j^l iJjei.1 «diljjJ» ^ a i. i _i (j-^eLs II Jjoj ^ jJI (jOJI dUj 

(jdS jj Sjj istx- a 3 i im j ->■ (jj/LlJI (jea I i~j3 1 (JIi3 LT'o- ‘^~3~~ (jl 

Florence JjacJlilj (jeeij^l^ jl iiulj_cll 4SL1XI JiLa 3jL.1 il (JjlIj^ 3Lijj 1 131., , n^ll 
3 jjj)» AV {_,3 Ti Lkj^>.j (jjs -jlslj-a 4jai~ ( _ ;T lc. deiesjo. Jd Nightingall 
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u i /> 5 )n ll lf0i O^jJI 


.2uLUJI JjKI 4 jj3U>* 

J>j» JjK (jVI 4 _jjj?cILI IKU-a 1^ j <,. n" LlI ^JlSj fib I j Jljj \jJt> 

V 4JjL& <U*!ja j-*-Lh <GI ( j_cj . fiUailj Nantucket cKLLL «^jj» «Z 

CrLc! c^! J-A LK"4 jl3j JlS IjlA £)j£al *2>j»aLc fibae^Jj t L^J Jl>. 

UK Lai j_A ^Ua Lt-aalj l*n ni 4_a3 £)l UUi ? «Cj!jJl1! ^JL-u» 

4_Uj 4 jI Ja ^ ^ . (jUj-U 1 r ^Kl IK i« LaaUitjl jKl» La la Lu_u^uawl 

filial i n n ^jU~ i n I Oaot-J J^j 1 > »Vlj jKpJl ^j-a fibvjJa jjoful Jl 3 tjlUfltla 
. fibSaLtfuJI ^.u-Lt-u L>. VCj'jI i^h r uVI ^1^j| 4a^a>aj i0 Jl^LlII ^_Ia_Jl 

Jowl (jl ciJJj £_a ^-jJalu-uI ^_a I j_i£. ‘ »" i nl (J^l fjh I Jl*j ^ » ,~i I Jj3j 

Ijl t-i 3 II J U »"j iJjJaJ! (_^3 4-3j . II a 3_L>.jJI Cjjl£ liLa .i_jta£ <t*ILo 
4JLjj| jjLojJI j-jc-jj JS i Jj-illj ^jj>JLi Ci ii i i > ■ -> -l_g 

iI^IjJlLuiI J9l Cm I M al L 4 K 5 .«iAieJj^>J! nJaj 

t*P—o4 j^toTca.ia o! I Jlj) <?♦ U yA jjoj (jil lUjI ^jUjJl 

jJU .^JjtoJla ^jUjJl (_Ulbfcj L-^j) < (i4 4^K^aJ!_9 ^ T^^ (j -0 UUj JaJav 

Lcjjj t^jajK-Vl JjJLc jJ^Xa U I Jlo_o» l_£j-c.I jS 4JUJ1 eJJb 
LLLjjI * U r%j* ^jUao-Lll <jU)JI £j\ Le_aalj ^ jLa t^JU* . ^j > *"<... tl 

Laaifc-<",i I ^j-o jJojj . 4-tlaUIl llll y>* I Laj Jloj U_uj 

l^yA Vja t^-t-uaVl^ ^C_ll ^ O^i OjLOil (j- 4 ^UK i^gjpLuiA y3s>- 

jl ^LLaal ^j-J-^Ltlll ^UJt cal^Ja_aaVlj ^-AUIlII 9-y-u 

( j-C. fiL^jaia V Lc jl fiL^j_»a La ^jlK laL^ ^aa ^j-aj . alKa LK <££.j-uj S^Lj 
fiUaKJl LIjJi] JaljoJ,! ^aJl : IKj-a JJoj Ja^lj 9-^yM c±ILl^ t^jUjJI 

4 JT (jl i h t~(tlK ) . ^LajJl 4 ♦ j 1 U jl /^. u 1 dVl q _a 1 Jaj-a cULcj 

. fib-uaj ^j-tTu-iJI (jyJb jKj ULaeJ <jUjJl 


S(ji=>jj«JI Ijl& J 1 0^ d)^^ 1 Sjoljttl ^jlmll (j.* Lo 

iJIJjjJ! JLji? 'i? Lojj£.» -.(jLojJI ,j£. St Augustine (jgUmf-.j? ,jjijjlHI 

l_4 iA ( _ ? _S LaL^j L^c-uslj i?Ll»_4 ^ J 1 1 (3^1*3 1 J-Aj i«<tjL>.V1 ; - ' LjLS 

31 «J j t~i 31 tillj I^J .1 (JJ3 j-tauVlj 3 -«jV| 3 ^. ctSj-stj 
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gjjLJI jo* SjSi 


4-JLse-t-u) x_jL l^ L_kJJ _a £)L£j .j_li_ll <**' I 1_4_31 ^_lC (J_uJl>JIj L$£jJu 

(>ujw SU^;t l JIa j_lAj The cloud of unknowing «4 ^ja_a}UI 

j*\ a Uj La I lie ciJjji <_a^JL»>) tjla 

ojl^ul la v oV^il* ^t dxii^ lii «. i jljT ciiii ^t 

Cjr ie Li] ^_a-cuj L^jLb-4_caja_j c__ou_uJI I ^jlSU.1 4 ♦ jtt*> M_tk VI 

d i , ,.M i II Ci 11 mi ^-i-ll Cj^I K mi U (jr^ * 4_st_<U-J JjsV! 

j-j>.jl_j_aj Sartre jJjL_u Kierkegaard t j_A *1 jlIjI 

(jLaJJI 4.1^-tTu-a ^1 (jjj U n (iruj^>.jJI ill L»lr,Ij .Heidegger 
4 j_}JJV^J l ^ tAs < 4-U-q-U^J I 4-lSLtTu.U jl Lilli . > >■ _}jp.j_I! 4-lSLtfu.^ <j_A Ujp. 

. ^jL.ujVl Jjjjvjjj (jr im ^Laiil i(<±t-L<JI) jl 4-djrtt a^UI 4.l5Ltij-A 

^ *) >" LI $.^_iu_I I I jl_a a I—°»* Lujj S Li^ Jjl£ I I i Uj S Li I 

<jV\ J-&J IjlA £jJjj ^yilj-et ^jdl Lilli ...S^JLjlILj 

^ Ij_o^a lijj ^Luil ^ liU ...$fJU]| ^1 L_i_£ Sci]LiA 

I Jl^J Lb^_La_j JLSLjuVl JluoiIj .«4_i_jIj jJ Jjl S4p.j_tl (j_d 44_ii cdljiuIiVI 

^j-uLco^VI 1 ^ j <? 4 t^-jjL_taj_I « c L- lu lJI» 4j!jj 4-uuUi 4- L L U t]L> ^j_oLua^.VI 
(jl LLI C.<-Lu (J7 JLi I j-je . ^LlcuMJ J^iJI ^-41jJI LjJuis 4 _<_ujLcj ^jJI ^^-iiJLj 
La I JlAj .^JLlII <>L>o j-4-ujVI ^tJLl Jj VI J_A La ^yiiil Ijufc 

-3j-jjJlII (J-a j^Ijlj 3jLe 4 jI jLj ^j_aj Ja^ j_jSLii]| CjIJu jJ Ltiajl CjJlscj 
mi a" i-hj£)) :4J C<\°i Iil 4 Tu - < J ^j_A ^ Milt I Lj-aIj ^iii (j I i nlj 

£-uajj j - L -Lti JI I JlA ^jl t4_tjiiii j_4jjjVI jcJ,l» ^4 j ^-t^JLj 

(( LjTlLa )) J-UlJ VI ^cj,l ^l^-J La^ ^aJIaJI ^_J_LsaJJ . 4lu yj^ (JLstA £j£. IJLIAJ ^j-4jVl 
4 _jL_jJ_a-*_) tc j_AjVl ^j-c 4J1 is~i a il 4_j_b <- > i 1 nij c-jIjileVI IjlAj .enated-ali 
j 'j J ' N < ^ A jL^> 4_j I ^yil it Aj V j-4-ujV I jil (jl ^_te . 4-u-u Ju>JI 
Jl>. (_y]l ^j-^Li 4il Joitlu (jl £jlai_cuj Vj tcliljJI t«Lil)> ^jLllcLj 4_4_u_ii ^1 
p aI A" ti g.j-<-u c_.4-i-4.ujj 4tilli ^_aj .(Jj^VI 4_uL>JI « LiVI» 3 JljL<-u.a Jo La 
«S Li! ( j^A»: JlJ_iu.ll lji_A 4 _^jJ_j 4^Jj_a_*-aV 1 Jlo^j 4_4^iii Jljjcj 4IJLA 

.^j^JI J-AJt]' t 4 i^i 4Li Cjli 4^t_t^t_uaJI 4 jU.VIj 

L^jI j Jl-U 4_u_u JoJI LuLp. i_)I ^a jL-4a_ii_^l ^yie IjLjfc^jlaijj 

William-J_j_A-L^ CjJu>*j Ju9j .4 aj<?Hj q-°I <m'v! i _ r ie 4nmiJ -a 
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cjUSKJI <_j|jj£.l»' j a. jjLjijVI 3 K mi a £y£. Kimmel 

3"tl z^ljj Li_ulj_ul j_A-Lb|j La£-<_ Ijla .«(jJuiilj S^jLlI 

IU j~j-j ({(jlsjJiJIj (J i 1 11j 3jjJI Jjuu3^a» (jl jJiaaj .j-auaVl ^Jll 4-^ £aia (_£ jJI 
A J I c. (j .(j-aaVI £_U A-} £a_a-Ia (_gj_l! (jjjJLsJI (^^la La ^ata u^£. 

3LpJ!» («ual Harley Gyranville Barker j£j la Ja3alja>. JjLi ■ nil <__ajl£U1 

.(jLaual (jaaL£U! £^a_(a L^jl 

l^^LSjlJ! I /-y fl't ( _ T A 4-UalLauV! Liajl£LAa (_£Jl>.l (jl Jjuj JljS 1 (Jjjill 3j3l^l 
^ ? i^ j—a 3 1 mi II L^-lB Laa i4_u_uLi_uVl Llajl ^ i~n l LJ^Lja (^33 . J < hjVI ^_>JU 
Jla ljr ^ j_jSL33il CjVjL>iII (jl Ijufc (^-Laial .(jLajJI (j-Aj^M <_ala£UI I Jafc 
. ..Ih-M jj<3-,tl f I jU *d^! (j^J *>K SjUi-V! L^JLa ojlSLU! aju* 

4 i a frla l A 1^~ ' V1 4-LaLt-uaa 3 K 1 G . ^ 13« tl ‘ > 1 Laa* La^ ^yj Ja>J1 

(jl ji i .ijtl iyaj . ala£.jJ! 4 il3«Ua a^aa 3jaLcJ (jai i(j-uJL>J! jjJ 

Ij^Laa Lalal (jj^Ja (jl (j£L A a (jl£ Proust C. i . ij^-i (jl-JlaLI Jaa-au ( _ T l£.- L £jj 
jl - "M 1 <LL>.mi ialaSDl allla (jjj Combray a_'^_i_ajl ^A ^jLC (j^j>. <Qlj 3U 
.^LAJI 4_auj_aJLU ((jGjLa) 3jaj«aaiJ! (_£_jia»JI 4 ♦ a <L^ Cm j 1 "~ 

Ljc_$_i n_ajJLLa_U jafc jaa.T Lae_^_i ijJl—Lak jjl ^j-C, <~.3 aJLA (jG-lLU 3ajL>. 

(jl (_yJI Ci i nj^a 3j_aaaa Cajij .«^al i^ill (j^ajJ! i- itt jII)) 3ala^ ^1 ^ i3iai 

(jlj LaUf L$jJI ^^12*11 ^ai ^ a^H^la 

L>.L>ia jj-=ea 4al La I . «(j-u^l 3£LLalI)) j-iilaJ,l j-jj)Li~tl 3JjUta (_ 3 -^ j* 
^lal Lst^a jj| <ial j-& ^Ji! Laal . La£.ja3ajai ^£L ^jL>. jjsLS i3JjL>J> 1 I jak 

.(jLajJ! A it*. L^taataaaj LaaLai LaaaHi 0^ ^ 

.tfjjLs. jjlata (jl Lla (Jjas-J 
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CjL_uljjJI j-JJuc 4 <? t tilfltl (jjiilll ^_y3^-u-t-ujvLa J-usL>JI 

4_*_aL>. 4Christ ‘s College ^j mil 4 jKi ^JjlII 4 <?>h 1*4 j j*jjLdl 

4_jJL£ Jl_j_ 4-CJ j a ^ tJ-tAidj, mi" 4_jJL£ jcJjLlII CjL_u1j_} ^ < h4 jjJuCJ 

3j^Lc cjVL5_IIj iCjLstjV! jujulII N ^ i (J-Iajj-tTaj 

Making of Geology: earth science in Britain: 1660 -1815 , l^la 4_u£ 

William Hobbs‘s The Earth Generated and Jjj_a f^-dj» <_jL£ jj->* La£. 1977) 
^y^ Jor L.J. danova-LfljJljjj^w .£ o d Ij Anatomized 

<_y^ ^ycL^rcvVl jcjjLiIl)) LJU. t_«rtSoj jjj-sd» <_jLh^ cJi_Jg 

*« Ud I 1 

iljjjlja jL« J-*J-a J-^>- (jr^ 

( _ r 3 oVl <i olt diljjjji ZlX£. (Jlaj <lr. i U «L >.j ot-> ^I jlc. 

4jMij\pl <Lu!lajj_iJI 4-uij)ji.iVI 3JL>J>! Cr a,j i Electrical review 4-u^^ll 3JL>J>! 
4jj|_jjJI 4-JjjJ! 4JL>J.I jjjx^a i i i^i i a libjLa. Jl£j i4-Uj^£L 1! 4-g.l i i.otl ( _ T 3 
V (_,!!! 4jVLSji <^1 IsLl^VLij . Nuclear Engineering International 2Lj_<_u jLL^JI 

t^jdl 4_aLa_lLA>l JL?c_4 (jy ^ 1 <>»jt c-Jt^ t^^yj-uLgJ j 
I JlA ^yC. 4j>lldl 4_p5j :CjLc j) iUU .a j_u^ ^_y^ tk-ilLaJI ^JLc j-Aj 4jLo* 4 Ijlo 
c-jj)^ < iihj cU_t_J! cdidult^l» ‘.(1975) 3lj_$ll dJJLLlI c_jjL>d £j_d3ji,l 
t_jj_^idl ^dajdl jLstAjVI <j_a tciJULdJI (Jjjjuj l»j (1976) <(^jjj-saj 4dTj 

.(1979) 

4jusL>. jLt-allsVl ^y^ 4lcwjJ >J ' 
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gjjLJI 


(jI Jljlj j . 4_j_C. 1 LljLLlJj-J 3 JoIj ^Jj i_A> Jl*_j p <1 

s>",) I 311 , „VI 4 CjIj^Lul^JL! ^ Jl_l3_uJI ^jjlII < ^^ ^Jl ^JLijI 

«Jp|JL>.))J t^-4-UJl JLoJl (j£. <L4SZ-U3 4 -U^Lo J_^J5CJ *Lkj J-Lbj ,2bb£ll 

. Cr ^JLJ! JLpJI Ijjlc j-xiijj i (a9 JU9m ^y-4- lt Jl jJalllj ^JjlII 

. ( I 980) ((^j-jg-Jl ^o-bcJJ jj) W< 11 £ya * cj.‘^~ < nil (jLt.ujl ))t 4jl3^ 


:g--i ,$4-U .£! 

tj"( i n^l 4_ji^ 4 j^_l>JI »L w 51II 43ojJ J-t-ao 4^jlc. 

4jLaLa3-&l j . 4 _uLL^Jj_j 4_jjV Ji_oo 4 £j-4TuJ Lul^ LjJlo 4 Njj 3 , "<T 4_*_alo 

(jH ci '(tl ^ i C .j 4 4 _jj_loJI siLl^-j^JLI 4_flL*JI CjLcj-cIsjJlI ijr i^. i i n 4_uoloJ I 

^JlII JjVl 4 jL3^ l_3_JQj LJlo ^j) ti-p U> #tl CjLu_uIoj 

<±«-ge-JI : JjJL>JI» :4 jI j_Lc j 4_t*oL>JI CjLoL^ILaVI <?Jl£j Lo_jjj VLu^jI J i«-hj 


LSLuluil Vj_lQ Lj135j 4(1977) *■ 1»^311 ( yc. <^jua • ^i 1311 w 4_p£ 

c_jj-3jJI »yb jj-4 ^-o ^jLjOJIj LjL^j c( I978) «^jj*_LJI 

tj o cjLc.jj mi a Sjlc. ^ LJlo .(1974) »1 <>i 3!' «*.!_}j_<_4JI 

C?~^ -J **** * J L) ' civ 4 JJ-4-4jVl 4 * 4 JJ Ml ftlj 4 4_U jloJl )) I_jl3^ 

. 1980 


it# it^>. 

4 ^ 1 !^ LJLLd ' A 3 , „\Atl J.U I »oLq 

4_j_*_cLoJI Cj}Lo jJJ 1£jL 43.LO I Jufu^a cl)^ 4lu_uljJ ^Lulj ' S JJ ^ 4 jla1o 

^_4jjJl! 4 j \ o f. (1962) jj^-u^o ( t ^yuu^ (1960) I jJJL-uj I 4_t^LoiSlTn-uVI 

3jl^) ISLu^jLxjT I 966-1965 < ^ ^^3lf 4_ulIajj_jJI 

i _y3il CjIj- u lJIj ^JuioJI ^LLaJLlL) ji»3j CxJtJ l£jl Mia (^jjJoJI 
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^1\ 4_3_i j-C. J-Lc.j jj^>- (jy^ j^jJI ^ j)"< < < i a 4 _<_ujLjJI 

^L. C. 4_La JLalu-ul J 4_*_aL?e_i i_A^lj_i_>JI ^Jl p <>» <1 SjLstlil 45J-a-U 

CjI^SJ .j, mi i?It 4 _usL>JI 3j-Ju^aJI <hm>Gj 4jLt5LU ^331! 1977 

^yA_u^JI 3 4j Jl_lL>JI ,( 1976) jjLu$ * 4-tTt^ iSj^* ^ 3-*3u-> 

^j-usLU :^jl_jJL>JI j »tl ,(1976) ‘.^juse-l* j j j_a <jJtjJL£»VL») 
.«fJUJI CjUIi iSiajji^tb ^ISj *(1978) «juL>J! ^^>>3 *(1977) 

^Lc ((^-^Ti-La^LlI mi ( i 4JLJ3 (j-U Ur^' J 

,^jl4jj£, ^^JLo) *(1960) «a^L£J1 3JljJl*JI 4jLIjj ^u-b3j . 1956 

0 ^33f h 4 (1963) JIo Mj J^J» ,(1963) <J 2-L*Ji ^Li ,(1961) « 3^3^ 

<d!» ,(1971) «ai^u>U]! j^)» ,(1967) J2*j! cjLlLAL» ,(1967) «<^U.jJI 
«A <>. A tl ^.Lo j 3 4(1974) «4_jJLlaJl 3 a 4_j_cia3»,(1970) «4_uJI 

"q—AjUjuj (1960) Ll-l3 ^ 3 j ,,,4jLp^_cuja Lai .(1975) 
^j-c. ji i? 11 ♦ ) ,4_j_jIj)jJ 1 j—j_c 4-11 af.I . (I979 )«jIj_l4,!» ,(1970) 

(Jj-c^!)),(1961) t^jLallj CjLj £_a tiJljILcuVlj (JlLSil ^c.^-uj 3_a-^_a3-<-a^LjI 

(j-u-L^JI)) ,«Jt3~ miU 4 3 1 nl*4 :^-4 Tu.^^U 1 La» ,(1963) < h l^JI ^IjJI 

LLua^ Jjse- 44 ,)) ,(1967) «3juju>J! 3JJ Jj>.jLa» ,(I 966 )«(_^jlII 
,(1971) Ci L n ttl ,(1970)^3-^1]^ jjuUI)) (1969) «J^j! 

.(1978) , «2^ljjtJI)) ,(1972) <j^LL^Jl 
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<>l£ 

. 1949 j»Lc. 3j_ikL2JI i_jIjLj 4 3. mI 3!I ^uja * 
p ' "3 i «3 jj.J (jjijUji) jtu ljjjejj-L*j JLo 1954 j»lc.-4jj_Lsai,l <tc.l iVLi (J-4£. * 
.<tc.liVlj CjLo^JLjlUj dj^till IjjJuO f£a (jrjlill J-oUj-AI IjjJuO (<U jLi-Vl 

'. L 4 JL 0 i4_JJ.jVI l_lj5L!l (JJ3 JlJJdlII * 

J 1^1 -»-j <_3JJJ,I (J .It?/t (((JjsVl)) 4 jIjjj ijjJLo 4j_)djV ({(jLjijVI jjJsi) 4j |jj 
-( 1970 -1969) j»Lc. 4-q^>^>" 1t 4 j«j-»- i~~itl SJjjJI 3jjL>. ( _ T l£. I g~ <1 ->.j3 
O " J T JJ t- 1 (J-oaaa. i«4jjJL>JI 4 3 , ..13tl ^3 4JL1I» 

3Jj_»JI))- ( JLa (jL>- i«j-3jLa (jJI cjjLSLjj {ya 4j. n~ij-3JI 43. .il3tl»-4j3j!^>. 

. i—LoLjJj-i V_p3jit «» J «£_cIL>J,Ij 
.«(_)! i>i i!lj 4 jjJ«JI j^.LJu jljJL® '•4-3JJ-U i_i35U! (jjs * 

J>L> 

4_lK ^ £jJej * 

. 1956 j»Lc. Sj-aLSJI 4jlaL>- 
{ya JljJjJI 4jIj5Lj * 

dilj_j_JU : l_^_i_ a dll_ luIjJl-JI 

(jLlLJI c jjus ^ 4jIJl>JIj 

4_jJLSLujI»j «ij\ IS\ lb 4-jjULo 

•V-^l 

4_lj^jlII 4.u£La.U * 

. L>L£ j mi C, 4jl_u_u ^j_a 

4_<ju_oJ- a B^jLv ^lc jJ-uojv. * 

. 1985 er 4lfcil Cuj^SJI 
fdx. ^j_al_£ 4_L>J j) t^tC. * 

M lj>U ^Vl o-UUj 
. 3j_aLUIj 



(tNUIxtUjI 

^ L "< Si\ dujj jjJ 
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p ^ 1 "jf' S^cjjIj ^jLcjJLI ^J_a S^jLc^JI La 

Cxjl^ Jjfc ?4 m im^ a ^1 4j^ t^i4 (jLaJJIj JLuj ^^Ull Jjfc S^jLojJ! 

S^jLo^JI ^r»L>JI A gjQAai JSLI (jl^ J I ^JLjlII L-JJ) t ui (j-U 3jl>.|j 

^1 Idj_a (jL^aj-il <J_A S^jLjO^JI <j_c LijL^I l_a_j£^ 

I jjt'Vn ^LajJI < U nj I lJij£j S^JL ac. J^j?c_a 

(jLa^J! (j7 _Ljla Laj ?4jjjJ! 4 _cL_J1 ^1 4 j mi a Mill 4Jj^J,l ^j_a :cJsjJI 
1 a ^ t^y-Lujj (JLs La^ a £)La^JI (J-Aj (^Id-JI 

S Jl>.Ij $L>ol jJ ^1 j-A Jjfc S^G-tfu-uT cilli ^1 c-ufcli 

Cjj-SIu-uI 4jj) < Mitl ^jjLSIlII Cjjjlaj <_3 _j£j j_L_u JjI 

cJilHicj J_Aj 54 j i mi (II 4jjJa_Lll «(jVI» ^J- t -A La S^l^JI ^ujJall! 

CjLuISLII ^ ^ ' *‘ A <( 4_o-^J^_u 4 _c.Ll-u)> ciJLufc S^j>-I ^Jj J, t />I j £)_a 
S4jlsIj 4 3j <?**• j_A J-Aj «^ mi^JI oLaj» ^li la La S4_uLuJ!j 4_ul^_ l>JI 
* 3 ^4_j_>JI CjLuI£LII L 4 J litj 4 j^-oJ1 CjLcLajVI ^ jr l*_A Laj 

$4_^L>JIj 4_aL*JI :4_u^alll 4jj_Laj ^Lui^li Lulj ljuu ^LajJI ^-u-gsI 

S^jLtujVI a ^ Laj La 

4—ljvj d t A ...Ta a 4- L a- L l Lalj^jL) ^Iojlj 4 ( nVI aj_& 

(j-Jj-SLaJJj aLaJjJt ,j_a i a jl a 1 I $ i c , 3_iL>.VI 

i u < I a t lj £jj-U : ^i a i^i <^i V" tl 

.^1 . .iflitl all j i natlj 




